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(54) Abstract TTtIa: Isolation of subten-anean zohos 

(57) An apparatus 130 which comprises a zonal isolation a^embly comprising: one or more solid tubular 
members 135. 150 each solid tubular mernber including one or more external seals 140, two or n>ore 
perforated tubular members 145 each inpludr'ng radial passages coupled to the Solid tubular members; 
and one or more one-way valves 1405 for cohtrpilably fiuidicty coupling the perforated.tubular members; 
and a shoe 155 coupled tb the zonal isolation assembly; wherein at least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process performed within the 
wellbore. 

Also disclosed are methods and systems of isolating subterranean zones and of extracting materials 
from a wellbore. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference To RelaAed Applications 

This application is a continuation-in-part of U.S. patent application serial number 
5 09/969.922. attorney docket number 25791.69. filed on 10/3/2001, that was a 
bontinuation^ni)art of U.S. patent application serial number 09/440,338. attorney 
docket number 25791.9.02, filed on 11/15/1999. that issued as U.S. Patent No. 
6.328.113, that claimed the benefit of ttie filing date of U.S. provistonal patent 
api^cation serial number 60/108.558, attorney docket number 25791.9, filed on. 
10 11/16/1998. the disdosures of which are incorporated h«ein by reference. 

The present application is related to the foUowing: (1) U.S. patent applicatk>n senai no. 
09/454.139. attorney docket no. 25791.03.02, filed oh 12/3/1999. (2) U.S. patent 
applicatkm serial no. 09/510.913. attorney docket no. 25791.7.02. filed on 2/23/2000. 

15 (3) U.S. patent appMcatnn serial no. 09/502.350. attorney docket no. 25791 .8.02, filed 
on 2/10/2000. (4) U.S. patent applicatkm serial ho. 09/440,338. attorney docket no. 
25791.9.02. filed on 11/15/1999. (5) U;S. patent appHcattein serial no. 09/523,460, 
attorney docket ho. 25791.11.02, filed on 3/1(mX>. (6) U.S. patent applteatton serial 
no. 09/51^895. attonney docket no. 25791.12.02. filed on 2/24/2000, (7) U.S. patent 
. 20 applicatkm serial no. 09/51 1 .941. attorney docket no. 25791.16.02. filed on 2/24/2000. 
(8) U.S. patent appltoatton serial no. 09/588.946, attomey docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559.122. attorney docket no. 
25791.23.02, filed on 4/26/2000. (10) PCT patent application serial no. 
PCT/USOO/18635. attomey docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 

25 provisional patent application, serial no. 60/162.671 . attorney docket no. 25791 .27. filed 
on 11/1/1999, (12) U.S. provisk>nal patent applicatton serial no. 60/154,047, attomey 
docket no. 25791.29, filed on 9/16/1999. (13) U.S. provistonal patent application serial 
no. 60/159,082, attomey docket no. 25791.34. filed on 10/12/1999. (14) U.S. 
provisional patent application serial no. 60/159,039, attomey docket no. 25791.36. filed 

30 on 10/12/1999. (IS) U.S. provisional patent appikstion serial no. 60/159.033. attomey 
docket no. 25791 .37. fited on 10/12/1999. (16) U.S. provistonal patent applteation serial 
no. 60/212.359. attomey docket no. 25791.38, filed on 6/19/2000. (17) U.S. provisional 
patent application serial no. 60/165.228. attomey docket no. 25791.39. filed on 
11/12/1999. (18) U.S. proviskxial patent appHcatkx) serial no. 60/221.443, attomey 
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docket no. 25791,45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221,645, attorney docket no. 25791.46, filed on 7/28/2000. (20) U.S. provisional 
patent application serial no. 60/233.638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent applicatton serial no. 60/237,334. attorney 
5 docket no. 25791.48, filed on 10/2/2000. (22) U.S. provisk)nat patent appiicdtkm serial 
no. 60/270,007, attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional patent applicatton serial 

10 no. 90/303,740. attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. provistonal 
patent applicatton serial no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent applkatton serial no. 60/317,985, attorn^ 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisknial patent applteatbn serial 
no. . 60/331 8,386. attorney docket no. 2579167.02. filed on 8/1W2001; and (29) U.S. 

15 utility patent application serial no. 09/969,922. attorney docket no. 25791.69, filed on 
10/3/2001. the dlsctosures of which are Incorporated herein by reference. 

Background or the invention 

This invention relates generally to oil and gas exptoratton, and in particular to isolating 
20 certain subterranean zones to fadiitateoii and gas e}q;)k>ratk)n. 

During oil exptoratton, a wellbore typtoally traverses a number of zones witiiin a 
subterranean fonmatkm. Some of these subterranean zones will produce oil and gas, 
while <^rs will not. Further, it is often necessay to isolate subterranean zones from 
25 one another in order to facilitate the exploration for and prcxluctim of oil and gas. 
Existing methods for isolating siribtenxinean prcxiuction zones In order to facilitate the 
exploratton for and production of oil and gas are amipiex and expensive, 

The present inventton is directed to overcoming one or more of the limitattons of the 
30 existing processes for isolating subterranean zones during oil and gas exploratton. 

Sunmiary of the Invention 

According to one aspect of the present Inventton, an apparatus is provkled that 
includes a zonal isolation assembly including: one or more solid tubular members, each 



solid tubular member including one or nrtore external seals, one or more perforated 
tubular members coupled to the solid tubular mmibers, one or more flow contrc^ valves 
operably coupled to the perforated tubular members for controlling the flow of fluidic 
materials through the perforated tubular merr^rs, one or more temperature sensors 
5 operably coupted to one cmt more of the perforated tubular nnembers for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operathrig pressure within the perforated tubular members, and one or 
more liow sensors operably coupled to one or more of the perforated tubular members 

10 for monitoring the operating ftow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a oontrolter operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and contoolling the operation of 
the flow control valves. At least one of the sdid tubular members and the perforated 

15 tubular members are fbnned by a radial expansion process performed v^in the 
wellbora. 

AocorcSng to another aspect of the present invention, a meUiod of isolating a first 
subterranean zone from a second subterranean zone in a welibora is provided that 

20 Includes positioning one or more solid tubulars within the welibora, the solid tubulara 
traversing the first subterranean zone, positioning one or mora perforated tubulars 
within the welibora, the perforated tubulara traveraing the second subterranean zone, 
radially expanding at least one of the primary solid tubulara and perforated tubulara 
within the welibora, fluididy coupling the perforated tubulara and the solid tubulara, 

25 preventing the passage of fluids from the first subten^nean zone to the second 
subtenanean zone within the wellbore external to the solid tubulara and perforated 
tubulars, monitoring the operating temperatures, pressures, and flow rates within one 
or more of the perforated tubulars, and controlling the flow of fluidic materials through 
the perforated tubulars as a function of the monitor^ operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone In a wellbore, at least a portion of the welibora 
including a casing, is provided that includes positioning one or nriora solid tubulara 
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within the w6lll>ore, positioning one or more perforated tubulars within the wellt>ore, tt)e 
perforated tubuiars travereing the producing subtenranedn zone, radially expanding at 
least one of the solid tubuiars and the perforated tubulars within thd wellbore, fluldidy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubuiars 

5 with the solid tubulars, fluididy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
peirforated tubulars with the produdng subterranean ztme, monHoring the operating 
teniperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and controlling the flow of fluidic materials through the perforated tubulars as a funcUbn 

10 of the nrionitored operating temperatures, pressures, and flow rate^^ 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a welbore is provided that 
includes rneans for positioning one or more solid tubulars within the wellbore, the solid 

15 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the second 
subterranean mne, means for radially expanding at least one of the solid tubulars and 
perforated tubutars within the wellbore, means for fhiididy coupling the perforated 
tubulars and the solid tubulars. means for preventing the passage of fluids from the first 

20 subtenranean zorie to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, means for monitoring ttie operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and means for controlling the flow of fluidtc materials through the perforated tubulars as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 

According to another aspect of the present invention, a system for extracting nr)aterials 
from a produdng subterranean zone in a wellbore, at least a portion of the wiellt>ore 
induding a casing, is provided that indudes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
30 within the wellbore, ttie perforated tubulars traversing the produdng subterranean 
zone, means for radially exparKling at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluididy coupling the solid tubulars with the 
casing, means for fluididy toupling the perforated tubulars with the solid tutniiars, 
means for fluididy isolating the prodwing subterranean zone from at least one other 
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subterranean zone within the welibore, means for fluididy coupling at least one of the 
. perforated tubulars with the producing subterranean zone, means for monitoring the 
operalmg temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for controiling the flow of fluidic materials through the perforated 
.5 tubulars as a function of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present Invention, an apparatus is provided that 
includes a s)nal isolation assembly indudlrig: one or more solid tubular members, each 

10 solid tubular member including one or nrxm mtemal seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the interior surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 

15 least one of the soHd tubuldr members and the perforated tubular members are formed 
by a radial expansion process performed within the welibore, and the solid tubular 
liners are formed by a radial expansion process performed within the welibore. 

Acconiing to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subtenranean zone in a welibore is provided that 
Includes positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbone, the perforated tubulars 
traversing the second subtenanean zone, radially expanding at least one of the solid 
25 tubulars and perforated tubulars within the welibore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second sut>tenBnean »ne within the welltx>re external to the 
primary solid tubulars and perforated tubulars, positioning one or mare solid tubular 
liners ^in the interior of one or more of the perforated tubulars, and radially 
30 expanding and plastically defonming tire solid tubular liners within the interior of one or 
more of the perforated tiibulars to fluididy seal at least some of the radial passages of 
the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting matenais 
from a producing subten^nean zone in a wetllt)ore, at least a portion of the welitx)re 
including a casing, is provided that includes positioning one or nnore solid tubulars 
within the wellbore, positioning one or more perforated tubulars each indtKJing one or 
5 more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tutnilars with the 
casing/ fluididy coupling the perforated tubulars with the solid tubulars. fluidicly 
Isolating the producing subterranean zone from at least one other subtenranean zone 
10 within the wellbore, fluidicly ooi4)ling at least one of the perforated tubulars with the 
producing subterranean rone, posiHonkig one or more solid tutMilar Wmrs within the 
interior of one at more of the perforated tubulars, and radially expanding and plastically 
dimming the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluidicly seal at least some of the radial passages of the perforated tubulars. 

15 

According to another aspect of the present invention, a system for isdating a first 
subterranean zone from a second subtenranean zone In a wellbore is provided that 
includes means for positiohing one or more solid tubulars within the wellbore, the solid 
tiriHiiars traversing the first subterranean zone, means for positioning one or more 

20 perforated tubulars each including one or more radteil passages v^in the wellbore, the 
perforated tubulars traversir^g the second sutiterranean zone, means for radially 
expanding at least or^ of the solid hJbulars and perforated tubulars within the wellbore, 
means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the seccmd 

25 subterranean zone within the wellbore extenoal to the primary solid tubulars and 
perforated tubulars, means for positioning one or wore solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically deforming the sdkl tubular liners within the Interior of one or more of the 
perforated tubulars to fluidicly seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
firom a pipdudng siriDiterranean zone in a wellbore, at teast a portion of the wellbore 
including a casing, is provided that includes means for positioning one or more solid 
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tubulars within the wellbore, means for petitioning one or more perforated tubulars 
each Including one or more radial passages within the wellbore, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 
5 coupling the sdid tubulars with the casing^ means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the prodimng subtenranean 
zone from at least one other subterranean zone within the wellbore, means for fiiMidy 
coupling at least one of the perforated tubulars witti the produdng subterranean zone, 
means for positioning one or more solid tubular liners within the interior of one or more 
10 of the perforated toibulars, and means for radially expanding and plastically defbnrring 
the solid tubular liners within the interior of one or more of the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

Aooording to another aspect of the present invention, an apparatus is provided that 
15 indudes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubular nnember induding one or more External seals, one or more perforated 
tutHiiar members each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular mmtbers for 
sealing at least some of the radial passages of the perforated titf>ular members, and a 
20 shoe coupled to the zonal isotetion assembly. 

According to another aspect of the present Invention, a method of isdating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes positioning onis or more solid tubulars withir) the wellbore, the sdid tubulars 

25 traversing the first subterrar^n zone, positioning one or more perfic»rated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the sdid 
tubulars and perforated tubulars within the wellbore, fluididy ccnjpling the perforated 
tubulars and the primary solid tubul&ra, preventing the passage of fluids from the first 

30 subterranean zone to the second subterranean zone within the wellbore extemai to the 
primary solid tubulars and perforated tubulars, sealing off an annular region within at 
least one of the perforated tubulars, and injecting a hardenable fiuidic sealing material 
into the sesfed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 

7 



According to another aspect of the present invention, a method of extracAng materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubuiars 

5 within the weilbore, positioning one or nrK>re perforated tubuiars each including one or 
niore radial passages within the wellbore, the perforated tubuiars traversing the 
produdng subterranean zone, radially expanding at least one of the soild tubuiars and 
the perforated tubuiars within the wellbore, fluididy coupling the solid tubuiars with the 
casing, fluidicly coupling the perforated tubuiars with the solid tubuiars, fluididy 

10 isolating the produdng subterranean zone from at least one other subterranean zone 
within the wetlbore, fluididy coupling at least one of the perforated tubuiars with the 
produdng subterranean zone, sealing off an annular region within at least one of the 
perforated tubuiars, and Injecting a hardenabie fluidic sealing material into the sealed 
anriular regions of the perforated tubuiars to seal off at least some of the radial 

15 passages of the perforated tubuiars. 

Aooording to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone In a wellbore is provided that 
indudes means for positioning one or more soHd tubuiars within the wellbore, the solid 

20 tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars each induding one or more radial passages within the wellbore, the 
perforated tubuiars traversing the second subterrarwan zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbore, 
means for fluidicly coupling the perforated tubuiars and the solM tubuiars, means for 

25 preventing the passage of fluids from the first subtenranean zone to ttie second 
subterranean zone within ttie wellbore external to the primary solid tubuiars and 
perfoBted tubuiars, means for sealing off an annular region within at least one of the 
perforated tubuiars, and means for Injecting a hardenable fluidic sealing material into 
Vhe sealed annular regions of the perforated tubuiars to seal off at least some of the 

30 radial passages of tiie perforated tubuiars. 

According to another aspect of tte present invention, a system for extracting n^erials 
fipom a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 
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tubulars within the wellbore, means for positioning one or more perforated tubulars 
each including one or n\ore radial passages within the wellbore, the perforated tubulars 
traversing the producir^ subtenranean zcme, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 
5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the produdng subterrar>ean 
zone from at least one other subterranean zone within the wellb<m, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
nrteans for sealing off ah annular region within at least one of the perforated tubulars» 
10 - and nrteans for injecting a hardenable fluldic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 jndudes a zonal isolation assembly positioned yvithin a wellbore that traverses a 
subterranean fdmnation indudlng: one or .nrK>rB sdjd tubular members, each solid 
tutHJiar inember Indudlng one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least, one of the sdid tubular miembers and the perforated 
20 tubular members are fonmed by a radial expansion [rooess perfonned within the 
wellbore, and at least one of the perforated tubular members are radially expand^ into 
intimate oontad with the subterranean formatioa 

According to another asped of the present Invention, a method of isolating a first 
25 subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes positioning one or nnore soiki tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
vtrtthin the wellbore each indudlng one or wore radial passages, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the primary 
30 solid tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contad with the second subtenranean zone, 
fluididy coupling the perforated Ujbulars and the solid tubulars, and preventing the 
passage of fluids from the first subtenranean zona to the second subterranean zor>e 
within the wellbore external to the sdid tubulars and perforated tubulars. 



According to another aspect of the present invention, a niethod of extrac^ng materials 
from a producing subterranean zone in a weilbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more soiid tubulars 
5 within the weiitx)re, positioning one or more perforated tubulars within the weliborB 
each including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars into intimate contact with the produdng subterranean zone, fluididy 
10 coupling the solid tubulars with the casing, fluidiciy coupling the perforated tubulars 
with the solid tubulars, fluidiciy isolating the producing subtenranean zone from at least 
one other subtenranean zone within the weilbore. and fluMtdy coupling at l^t one of 
the perfr)rated tubulars with the producing subterranean zone. 

15 According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone In a wellbore te provided that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubtdars traversing the first subterranean zone, means for petitioning one or more 
perforated tubulars within the wellbore each Including one or more radial passages, the 

20 perforated tubulars fraversing the second subtenBnean zone, means for radally 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for radially expanding at least one of the perforated tubulars into intimate 
contact with the second subtenranean zone, means for fluidiciy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 

25 fbfst subten^nean zone to the second subterranean zone within the wellbore external to 
the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subtenranean zone in a wellbore. at least a portion of the wellbore 
30 including a casing, is provided that includes nneans for positioning one or more solid 
tubi^ars within the wellt)ore, means for positioning one or mors perforated tubulars 
within the welibors each including one or more radial openings, the perforated tubulars 
traversing the produdng subtenranean zone; means for radially expariding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
producing subten^anean zone, means for fluididy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for flukliciy Isolating the producing subterranean zone from at least one other 
5 subterranean zone within the wellbore, and means for fluidtcly coupling at least one of 
the perforated tubulars witti the produong subtenranean zone. 

According to another aspect of the present Invention, an apparatus is provided that 
Includes a zonal isolation assembly positioned within a weiibore that travereee a 

10 subtenanean fonmation and includes a perforated wdlibore casing. Including: one or 
more solid tubular members, each solid tubular member including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubiilar members are fbmned by a radial expansion 

15 process performed within the weiibore. and at least one of the perforated tubular 
members are radially expanded into intimate cmtact with the perforated weiibore 
casing. 

According to another aspect of the present Invention, a method of isolating a first 
20 subtenanean zone from a second subterranean zone in a weiibore that includes a 
perforated casing that traverses the second subterranean zone, Is provided that 
includes positioning one or more solid tubulars within the weiibore. the solid tubulars 
traversing the first subtenranean zone, positionmg one or more perforated tubulars 
within the weiibore each including one or more radial passages, the perforated tubulars 
25 traversing the second subtenranean zone, radially expmding at teast one of the primary 
solid tubulars and perforated tubulars within the weiibore. radially expanding at least 
. one of the perforated tubulars into intimate contact with the perforated casing, fluididy 
coupling the perforated tubulars and the solid tubulars. and preventing the passage of 
fluids from the first subterranean zone to the second subtenranean zone within the 
30 welbore exlemal to the solid tubulars and perforated tubulars. 

According to another aspect cf the present invention, a method of extracUrig materials 
from a produdng subterranean zone in a weiibore. at least a portion of the weiibore 
induding a casing and a perforated casing that traverses the produdng subtenranean 
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zone, is provided that includes positioning one or more solid tubulars wKhin the 
wellbore* positioning one or more perforated tubuiars within the wellbore each including 
one or more radial passages, the perforated tubulars taverBing the produdhg 
si4)terranean zone, radially expamling at least cme of the solid tubulars and the 
5 perforated tubuiars within the wellbore. radiaRy expanding at least one of the perforated 
tubulars Into intimate contact with the perfenated casing, fluididy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, flukHdy isolating the produdng subterranean zone from at least one other 
subterranean zone witMiv the wellbore, and fluididy coupling at least one of the 
10 perforated tubulars with the produdng subterranean zone. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore that indudes a 
perforated casing that trtiverses the second subterranean zone, Is provided that 

15 indudes means for posittoning one or more sdid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars wItMn the weUbore each induding one or more radial passages, the 
perforated tubulars traversing the seooTKi subtenranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for radially expanding at least one of the perforated tubulars into intimate 
oontad with the perforated casing, means for flukiicly coupling the perforated tubulars 
and the solid tutujlars, and means for preventing the passage of fluids firom the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubuters and perforated tubuters. 

25 

According to another asped of the present invention, a system for extracting materials 
frorh a produdng subten^nean zone in a wellbore, at least a portion of the welit>ore 
Induding a casing and a perforated casing that traverses the produdng subterranean 
zone, that indudes means for positioning one or more sdid tubulars within the 
30 wellbore, means for positioning one or more perforated tubulars within the wellt>ore 
each induding one or more radial openings, tt^ prorated tubulars traversing the 
produdng subtenranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore, means for radially expanding 
at least one of ttie perforated tubulars into intimate oonted with the perforated casing, 
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means for fluididy coupling the solid tubulars with the casing, nneans for fluidldy 
coupling the perforated tubulars with the solid tubulars* means for fluididy isolating the 
producing subterranean zone from at least one other subten^nean zone within the 
wellbore, and means for fluididy coupling at least one of the perforated tubulars with 
5 the producing subtenanean zone. 

According to another aspect of the present invention, an apparatus is prodded that 
indudes a zonal Isolation assembly induding: one or more solid tubular members, each 
solid tubular member Induding one or more external seals, one or more perforated 

10 - tubular members each induding radial ()assage$ coupled to the solid tubular nnembers, 
and one or more perfbtated tubular liners each induding ons or more radial passages 
coupled to the interior surfaces erf one or more of the perforated tubular members, arid 
a shoe coupled to «ie zonal isolation assembly. At least one of the solkt tubular 
members and the perforated tubular members are fonmed by a radial expansion 

15 process performed within the wellbore. and the perforated tubular liners are formed by 
a radial expansidn proems performed within the wellbora. 

According to another aspect of the present invention, a method of teolating a first 
subterranean zone from a second subtenranean »ne In a weilbore is provided that 

20 indudes positioning one or more solid tubulars within the wellbore, the solid tubuiars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or tnon radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluidicly coupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
siAtenranean zone to the second subterranean zone within the wellbore external to the 
primary sdid tubulars and perforated tubulars, p<^oning one or more perforated 
tubular Bners within the interkx- of one or wore of the perforated tubulahs, and radially 
expanding and plastically defomUng the perforated tubular liners within the interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subtenranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that Indudes positioning one or more solid tubulars 
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within the wellbore, positioning one or more perforated tubulars each induding one or 
nfiore radial passages wittiin the wellt)ore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 

5 casing, fluididy coupling the perforated tubulars with the solid tubulars, flukJidy 
isolating the produdng subterranean zone fronn at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars wilh the 
produdng subterranean zone, positioning one or nnore perforated tubular liners within 
the interior of one or more of the perforated tubulars, and radially expanding and 

10 plastically deforming the perforated tubular liners within the interior of one or rhore of 
the perforated tubutars. 

According to another aspect of the present invention, a system for Isolating a first 
subteiranean zone from a second subterranean zone in a wellbore is provided that 

IS includes means fbr positioning one or more solid tubulars wittiin the wellbore, ttie solid 
tubulars traversing ttie first subtonanean zone, means for positioning one or more 
perforated tubulars each induding one or rnore radial passages wtthin tiie wellbore, ttie 
perforated tubulars traversing the second subterranean a)ne, means for radially 
expanding at least one of flie sdid tubutars and perforated tubulars wlUiin tiie wellbore, 

20 means for fluididy coupling ttie perforated tubulars and ttie solid tubulars, means for 
preventing ttie passage of fluids from ttie first subterranean zone to the second 
subterranean zone within tiie weilt>ore external to the primary solid tubulars and 
perforated taAulars, means for positioning one or more perforated tubular liners vW\\n 
ttie Interior of one or more of ttie perforated tubulars, and means for radteliy expanding 

25 and plastically defonning ttie perforated tubuter liners wtthin ttie Interior of one or more 
of the perforated tubulars. 

According to anottier aspect of the present invention, a system for extracting materials 
from a producing subtenBnean zone in a wellbore, at least a portion of the wellbore 
30 induding a casing, is provided that indudes nneans for positioning one or mors solid 
tubulars ^thin the wellbore, means for positioning one or more perforated tubulars 
each induding one or more radial passages within the welitxxB, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of ttie solid tubulars and the perforated tubulars within the wellbore, means for fluididy 

14 
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coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tulHilars with the solid tubulars, nieans for fluididy isolating the producing subtenanean 
zone from at least one other subterranean zone within the welibore. rroans for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
5 means for positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubuters, and means for radially expanding and plastically 
deforming the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: cme or more solid tubutar members, each 
solid tubular member including one or more external seab, two or more perforated 
tubular members each Including radial passages coupled to the solid tubi^r members, 
and one or more one-way valves for controltably fluididy coupling the perforated 

15 tidnjiar members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are fomned by a radial 
expansion process perfonned within the welibore. 

According to another aspect of the present invention, a method of isolating a first 
20 . subterranean zone from a second subtenranean zone having a plurality of produdng 
»nes ih a welibore is provided that indudes positioning one or more solid tubulars 
within me welibore, the solid tubulars traversing the first subtenranean zone, positioning 
two or more perforated tubulare each induding one or more radial passages within the 
. welibore, the perforated tubulars traversing the second subterranean zone, radteilly 
25 expanding at least one of the solid tubulars and perforated tubulars within tto welibore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellt>ore extemal to the primary soHd tubulars and perforated tubulars, and 
preventing fluids from passing from one of ttie produdng zones that has not been 
30 depleted to one of the pnxludng zones that has been depleted. 

According to another aspect of the present invention, a method of extracting materials 
from a welibore having a plurality of produdng subterranean zones, at least a portion of 
the welibore induding a casing, is provided that indudes positioning one or more solid 
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tubulars within the wellbore, positioning two or more perforated tubulars each including 
one or more radial passages within the wellbore» the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, fluldidy coupling the solid tubulars with the 

5 casing, fluidicly coupling the perforate tubulars with the solid tubulars, fluldidy 
isoteting the produdng subtenranean zone from at least one other subtenranean zone 
v^in the welibore, fluldidy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone, preventing fluids from passing from one of the producing 
zones that has not been depleted to one: of the produdng zones that has been 

10 depleted. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a weilbore Is provided that Indudes means for positioning one or more sdjd 

15 tubulars within the weilbore, the solid tubulsurs toaversing the first subterranean zorie, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the w6llbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the sdid tubulars and 
perforated tubulars within the weilbore. means for fluidicly coupling the perforated 

20 tubutars and the solid tubulars, means for preveriting the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welltiore external to the 
primary sdid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, . 
and means for preventir^ fluids from passing from one of the produdng zmes that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a system for extracting materials 
from a plurality of produdng subterranean zones in a weilbore, at least a portion of the 
weilbore Induding a casing, is provided that irxrludes means for positioning one or 
3d more solid tubulars within the welibore, means for positioning one or more perforated 
tubulars each induding one or more radial passages within the welibore, the perforated 
tubulars traversing the produdng subterranean zones, means for radially expanding at 
- least one of the sdid tubulars and the perforated tubulars within the welibore, means 
for fluldidy coupling the sdid tubulara with the casing, means for fluididy ooupling the 
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perforated tubulars with the solid tubulars, means for fluididy isolating the producing 
subtenanean zone fronr) at least one other subtenanean zone within the weltbore, 
means for fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more perforated tubular liners within 
5 the jnterk)r of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

Aooording to another aspect of the present Invention, an apparatus for extracting 
10 - geothermal energy from a subterranean fonfiatton containing a source of geothenmal 
energy is provided that includes a zonal isolation assembly positioned within the 
subtenranean fbnnation including: one or more solid tubular members, each sdid 
tubular member including one or more extemal seals, one or more perforated tubular 
members each including radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular ^liners each Including one or more radial passages 
coupled to the interior surfaces of one or noore of the perforated tubular merhbers, and 
a shoe coupled to the zonal Isolation assemt^. At least one of the solid tubular 
members and the perforated tubular members are fonmed by a radial expansion 
process perionned within the wellbore. 

20 

According to another aspect of the present invention, a method of Isolating a first 
subterranean zone from a second subterranean zone including a source of geothenmal 
energy in e wellbore Is provided that includes positioning one or nme solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 

25 one or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluidicly coupling the perforated tubulars and the primary solid tubulars, prevanting the 
passage of fluids from the first subterranean zone to the second subterranean zone 

30 within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tutMJlars, and radially exparKJing and plastically deforming the perforated 
tubular linere within the bYterior of one or.more of the perforated tubulars. 
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According to another, aspect of the present Invention, a method of extracting 
geothemnal energy from a subterranean geothermal zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one or 
more sc^id tubuiars within the wellbore, positioning one or more perforated tubutars 

5 each including one or more radial passages within the wellbore, the perforated tubuiars 
traversing the subtenanean geothermal zone, radially expanding at least me of the 
solid tubuiars and the perforated tubuiars within the weilbore, fluidiciy coupling the solid 
tubuiars with the casing, fluldidy coupling the perforated tubuiars with the solid 
tubuiars, fluidiciy isolating the subtenraniean geothemial zone from at least one other 

10 subterranean zone within the wellborB. and fluididy coupling at least one of the 
perforated tubuiars with the subterranean geothermal zone. 

According to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second geothemnal subterranean zone in a wellbore is 

15 provided that includes means for positioning one or more solid tubuiars within the 
wellbore, the sdid tubuiars traversing the first subterranean zone, means for 
positioning one or more perforated tubuiars each Including one or more radial 
passages within the wellbore. the perforated tidHilars traversing the second geothermal 
subtenanean zone, means for radially expanding at least one of the solid tubuiars and 

20 perforated tubuiars within the wellbore, nneans for fluidiciy coupling the perforated 
tubuiars and the solid tubuiars, and means for preventing the passage of fluids from the 
first subterranean zone to the second geoflienmai subtenanean zone within the 
wellbore external to the primary soHd tubuiars and perforated tubutars. 

25 According to another aspect of the present Invention, a system for extracting 
geothermal energy from a subterranean geothenmal zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubuiars within the wellbore, means for positioninig one or 
more perforated tubuiars each including one or more radial passages within the 

30 wellbore, the perforated tubuiars traversing the subterranean geothermal zone, means 
for radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the wellbore, means for fluidiciy coupling the soHd tubuiars with the casing, 
means for fluidiciy coupling the perforated tubuiars with the solid tubuiars, means for 
fluidiciy isolating the subterranean geothermal zone from at Irast one other 
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subterranean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tubulars with the subterranean geothermal zone. 

According to another aspect of the present invention, an apparatus is provided that 
5 includes a zonal isolation assembly including: one or nx>re solid tutelar nnembers, each 
solid tubular member Including one or more external seals, one or xnorB perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal Isolation assenibiy. At least one of 
the solid tubular rrmrnbers and the perforated tubular mennbers are fomned by a radial 
10 expansion process performed within the wellbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular ntembers within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
15 subtenranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing ttte fbrst subtenranean zone, positioning one or more perforated tubulars 
within the wellbore each induding one or mors radial passages, the pmfbrated tubulars 
traversing the second subtenanean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars within the wellbore, fluididy coupling the 
perfcxBted tubulars and the solid tubulars, preventing the passage of fluids frorh the 
first subterranean zone to the second subtenanean zone within the wellbore external to 
the solid tubulars and perforated tubtriars, and cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulars within the weHbore. 

According to another asped of ttie present invention, a nnethod of extracUng materials 
from a produdng sid>terranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes positioning one or more solid tubulars 
30 within the wellbore. praitioning one or more perforated tubulars within the wellbore 
each induding one or nnore radial passages, the perforated tubulars traversing the 
produdng subtenranean zone, radially expandirig at least one of the solid Ujbulars and 
the perforated tubulars within the welbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
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Isolating the producing subten-anean zone from at least one other subterranean zone 
within the wellbore, fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars, and cleaning materials from 
5 the radial passages of at least one of ttie perforated tubulars by further radial 
expansion of the perforated tubutars within the wellbore. 

According to another aspect of the present Invention, a system for isolating a firat 
subterranean zone from a second subterranean zone in a wellbore is provided that 

10 Inchides means for positioning one or more solid tubulare within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulare within the wellbore each including one or more radial passages, the 
perforated tubulare travereing the second subtenanean »ne, mesuis for radially 
expanding at least one of the solid tubulare and perforated tubulare within the weUbore, 

IS means for fluidicly coupijng the perforated tubulare and the solid tubulars. means for 
preventing the passage oT fluids from the firet subterranean zone to the second 
subtenanean zone v^in the wellbore external to the soHd tubulare and perforated 
tubulare, and nneans for cleaning materials from the radial passage of at least one of 
the perforated tubulare by further radial expansion of the perfbrated tubulare within the 

20 wellbore. 

According to another aspect of the present Invention, a system for extracting rn^terials 
from a producing subtenranean zone In a wellbore, at least a portion of the weilbore 
including a casing. Is provided that includes means for positioning one or more solid 

25 tubulare vWthin the wellbore, means for positioning one or more perfbrated tubulare 
within the wellbore each Including one or more radial passages, the pwforated tubulare 
travereing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulare and the perforated tubulare virithin the wellbore, means for fluididy 
coupling the solid tubulare the casing, n^eans for fluididy coupling the perforated 

30 tubulare with the solid tubulare, means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at teast one of the perforated tubulare with the produdng 8ut)terreur)ean zone, 
and means for cleaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars ^thin the 
wellbore. 

Brier Description off the Drawings 

FIG. 1 is a fragmentary cross-secBonal view illustrating the Isolation of subterranean 
5 zones. 

Fig. 2a is a cross sedimal illustration of the placement of an illustrative embodiment of 
a system for isolating subterranean zones within a borehole. 

10 . Fig. 2b is a cross sectional illustration of the system of Fig. 2a durir^ the injection of a 
fluldic material Into the tubular support member 

Fig. 2c is a cross sectional Illustration of the system of Fig. 2b while pulling the tubular 
expansion oone out of the wellbore. 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. . 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the expandaUe 
20 tubularmembersof the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sectional illustration of an illustrative embodiment of the upsetting of 
the ends of a tubular member. 

F^. 5b is a cross sectional Illustration of the expandable tubular memt>er of Fig. 5a 
after radially expanding and plasticaHy deforrning the ends of the expandable tubular 
30 memt)er. 

Fig. 5c is a cross sectional lliustration of the expandable tubular member of Fig. 5b 
after forming threaded connections on the ends of the expandable tubular member. 
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Fig. 5d ts a cross sectional illustration ol Vt\e expandable tubular niember of Fig. 5c 
after coupling sealing niembers to the exterior surface of the intermediate unexpended 
portion of the e)q>andable tubularmember. 

5 Fig. 6 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 Is a cross-secttonal illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is & fragmentary cross sectional iHustration of an alteniative embodiment of ttie 
system for isotating subten^nean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sectional illustration <rf an embodiment of a method for 
15 liNng one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a soHd tubular liner. 

Fig. 10 Is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isolating subtenanean 
20 zones of Fig. 1 with a hardenable fiuidic sealing material. 

Fig. 11 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with the sunounding subbmanean fonmation. 

25 

Fig. 12 is a fragmentary cross sectional Olustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for Isolating 
subterranean zones of Fig. 1 with a surrounding perforated wellbore casing. 

30 Fig. 13 is a fragmentary cross sec^imal Illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with anottier perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for Isolating subterranean zones of Fig. 1 that Includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Fig. IS is a fragmentary cross sectional Ulustratim of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geothemnal energy from a subterranean geothermal zone. 

Dotaijed Descrlfrtlon of the lilustrattve Embodiments 

10 An apparatus and method for isolating one or more subterranean zones frorh one or 
more other subterranean zones is provided. The apparatus and method permits a 
produdng xone to be isolated from a nonprodudng zone using a combination of soUd 
and slotted tubulars. In the production nnode, the teachings of the present disclosure 
may be used In oomt)ination with conventional, well icruiwn, production completion 

15 equipment and methods using a series of padcers, solid tubing, perforated tubing, and 
sliding sleeves, which will be iriserted into the disclosed apparatus to permit the 
commingling and/or Isolation of the subterranean zones from each other. 

Referring to Fig. 1, a weltbore 105 including a casing 110 are positioned in a 
20 subtmanean formation 115. The subterranean fbnnation 115 includes a number of 
productive and noni)roductiv6 zones, including a water zone 120 and a targeted oil 
sand zone 125. Durirtg exploratibn of the subterranean fbnnation 115. the weltbore 
105 may be extended in a well known manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

In a preferred embodiment. In order to fluididy isolate the water zone 120 from the 
targetad oil sand zone 125, an apparatus 130 is provided that includes one or more 
sections of solid casing 135, one or more external seals 140, one or more sections of 
30 perforated casing 145, one or more intermediate sections of solid casing 150, and a 
solid shoe 155. In several exemplary embodiments, the perforated casing 145 includes 
one or more radial passage. 
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. The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one etKl of the solid casing 135 to thie other end of the solid casing 135. The solid 
casing 135 may comprise any number of conventional commercially available sections 
of solid tubular casing such as, for example, oilfield tubulars fatMicated fifom chromium 
5 steel or fiberglass, in a preferred entfxkUment. the solid casing 135 comprises oilfield 
tubtriars available from various foreign and domestic steel mills. 

71ie solid casing 135 ts preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commerdaliy 
10 * available processes such as. for exampte, welding, slotted and expandable connectors, 
or expandable solid connectors. In a preferred embodiment, the soOd casing 135 is 
coupled to the casing 1 10 by udng expandable solid connector^. The solid casing 135 
may comprise a plurality of such solid casing 1 35. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The soTid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional conwnierclaHy available processes such as, for example, welding, or 
slotted and expandat)le connectors. In a preferred embodiment the solid casing 135 is 
coupled to the perforated casing. 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 includes one more valve members 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. In an alternative embodiment, during the production mode of operation, an 
internal tubular string with various anangements of packers, perforated tubing, sliding 
25 sleeves, and valves may be employed within the apparatus to provide various options 
for commingling and isolating subtenranean zones from each other while providing a 
fluid path to the surfeoe. 

In a particulariy preferred embodiment, the casing 135 Is placed into the wellbore 105 
30 by expanding the casing 135 in the radial direction into inUmato contact with the interior 
walls of the weHbore 105. The casing 135 may be expanded In the radial direction 
using any nwiber of conventional commerdaliy available methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 t>etween the solid casings 135 and 150 and the wellbore 105. The seals 
140 nnay comprise any number of conventional corrvnerdally available sealing 
materials suitable for sealing a casing in a wellbore such as, for example, lead» rubber 
5 or epoxy. In a preferred embodiment, the soais 140 comprise Stratalok epoxy material 
available from. Halliburton Energy Services. The perforated casing 145 permits fluids 
and other materials to pass Into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subten^nean zone within a subterranean formation. The perforated 

10 casing 145 may comprise any number of conventional commercially available sections 
of slotted tubular casing. In a prefenred embodiment, the perforated- casing 145 
comprises e)q3andable slotted tubular casing available from Petrdine in Aberdeen, 
Scotland. In a particularly preferred embodiment, the perforated casing 145 comprises 
expandable slotted sahdscreen tubular casing available from Petroline in Aberdeen, 

15 Scotland. 

Hie perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional oommerciaily available processes such as, for exanr^ie, welding, or 
20 slotted or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 may be coupled to the intermediate solid 
25 casing 150 using any number of conventional commerciaily availabie processes such 
as, for exampte, welding or expandable solid or slotted conn^ors. In a prefen^ 
embodiment, the perforated casing 145 is coupled to the intermediate solid casing 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be. coupled to the shoe 155 using any number of 
conventional oommeroaHy available processes sudh as, for exampte, wekflng or 
expandabte solid or stotted connectors. In a preferred embodiment, the test perforated 
casing 145 is coupled to the shoe 155 by an expandable isolid connector. 

25 



In an altenrtatlve embodiment the shoe 155 is coupled directly to the last one of the 
intenfnediate solid casings 150. 

5 In a preferred emlKxliment, the perforated casings 145 are positioned within the 
welilxKB 105 by expanding .the perforated casings 145 in a radial direction into intimate 
contact with the interior walls of the wellbore 1 05. the perfoiated casings 145 may be 
expanded in a radial direction using any number of conventional commercially available 
processes. 

10 

The inlemiediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145. The intemnediate solid casing 150 may comprise 
any number of conventional commercially available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated firom chromium steel or fiberglass. In 
15 a prefened ennbodiment, the intemnediate solid casing 150 comprises oilfield tubulars 
avaitoMe from foreign and domestic steel mills. 

The intemnediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intermediate solid casing 150 may be coupled to the 
20 perforated casing ,145 using any nurhber of conventional convnerdally available 
processes such as, for exannple, welding, or solid or slotted expandable connectors, in 
a preferred wnbodiment, the intemnediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intermediate solid casing 150 may 
comprise a plurality of such intemnediate solid casing 150. 

25 

in a preferred embodiment, the each intermediate solid casing 150 indudes one worn 
valve members 170 for contmlUng the flow of fluids and other materials within the 
interior region of the intermediate casing 150. In an alternative embodiment, as will be 
recognized by persons having ordinary sldll in the art and the k>enefit of the present 
30 disclosure, during the production mode of operation, an internal tubular string with 
various arrangennente of packers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for commingling and isolating 
subterranean zones from each other while providing a fluid path to the surfiace. 

26 



in a particularly preferred embodiment, the intermediate casing 150 is placed into the 
wellbore 105 by expanding the intermediate casing 150 In the radial direction into 
intimate contact with the interior walls of the wellbore 105. The intenmediate casing 
150 may be expanded In the radial direction using any number of conventional 
5 conrunerdally available rn^thods. 

In an alternative embodimentp one or more of the intermediate solid casings ISO may 
be omitted. In an alternative preferred embodiment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various producUdn and exploration tools may be supported by the show 150. The shoe 
150 may comprise any number of conventional commercially available shoes suitable 
for use in a wellt^ sudh as, for example, cement filled shoe, or an alumhium or 
15 composite shoe. In a preferred erTd)Odiment, the shoe 150 comprises an altiminum 
shoe available from Halliburton. In a preferred erribodimeht, the shoe 155 Is selected 
to provide sufficient strength in compression and tension to pennit the use of high 
capacity production and exploration tools. 

20 In a partlcularty prefenred embodiment, the apparatus 130 Includes a plurality of solid 
casingd 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intennediate solid casings 150. and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135. each with one or more valve members 
160, n perforated casings 145, n-1 intermediate solid casings ISO. each with one or 

25 mora valve members 1 70, and a shoe 1 55. 

During operation of the apparatus 130, oil and gas may be oontroltebly produced from 
the targeted oil sand rone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface lodation using the solid casing 135. The use of 
30 intermediate solid casings 150 with valve members 170 permits isolated sections of the 
zone 125 to be selectivety isolated for productton. The seals 140 permit the zone 125 
to be fluididy isolated from ttie zone 120. The seals 140 further pemnits isolated 
sections of the zone 125 to be fluididy isolated from each other. In this manner, the 
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apparatus 130 permits unwanted and/or non-productive subterranean zones to be 
fluididy isolated. 

In an alternative embodiment, as will be recognized by persons having ordinary skill In 
5 the art and also having the benefit of the present dlsdoswe. during the production 
mode of operation, an internal tubular string with various anangennents of padcers, 
perforated tubing, sliding sleeves, and valves may be employed within the apparatus to 
provide various options for comminging and isolating subterranean zones from each 
other while providing a fluid path to the surfe»e. 

10 . 

In several altemative embodiments, the solid casing 135. the perforated casings 145. 
the intermediate sections of solid c^ing ISO. and/or the solid shoe 155 are radially 
expanded and plasticaliy deformed within the wellbore 105 in a conventional manner 
and/or using one or mors of the m^liods and apparatus disclosed In one or more of 

IS the foikM^ng: (1) U.S. patent applk»tion serial no.. 09M54.139. attorney docket no. 
25791.03.02, filed on 12/3/1999. (2) U.S. patent applteation serial no. 09/510.913. 
attorney docket no. 25791.7.02, filed on 2/23/2000. (3) U.S. patent appilcatton serial 
no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/1W2000, (4) U.S. patent 
appHcatkxt serial no. 09/440.338. attorney docket no. 25791.9.02. filed on 11/15/1999. 

20 (5) U.S. patent applicatkxi serial no. 09/523.460, attorney docket no. 25791 . 1 1 .02. filed 
on 3/10/2000. (6) U.S. patent application serial no. 09/512.895, attorney docket no. 
25791.12.02. filed on 2/24/i2000. (7) U.S. patent application serial no. 09/511,941, 
attorney docket no. 25791.16.02, filed on 2/24/200O, (8) U.S. patent applteatkm serial 
no. 09/588,946, attorney docket no. 25791.17.02. filed on 6/7/2000, (9) U.S. patent 

25 applk:atk}n serial no. 09/559.1 22, attorney docket no. 25791 .23.02. filed on 4/26/2000. 
(10) PCT patent application serial no. PCT/USOO/18635, attomey docket no. 
25791.25.02, filed on 7/9/2000, (11) U.S. provistonai patent application serial no. 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999. (12) U:S. provisional 
patent applkation serial no. 60/154,047, atkMney docket no. 25791.29. filed on 

30 9/16/1999, (13) U.S. proy^stonal patent applicatkm serial no. 60/159.082, attomey 
docket no. 25791.34. filed on 10/12/1999. (14) U.S. provisk)nal patent applicatton serial 
no. 60/159.039. attorney docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
provlslonal patent appOcatkm serial no. 60/159.033. attomey docket no. ^91.37. filed 
on 10/12/1999. (16) U.S. provlstonal patent applicatkm serial no. 60/212.359, attomey 
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docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial 
no, 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. 
provisional patent applicatk)n serial no. 60/221,443, attorney docket no. 25791.45. filed 
on 7/28/2000, (19) U.S. provisional patent application serial no. 60/221,645, attorney 
5 docket no. 25791.46, fHed on 7/28/2000, (20) U.S. provisk>nal patent application serial 
no. 60/233,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provistonai 
patent applkation serial no. 60/237,334, attorney docket no. 2579148, filed on 
10/2/2000, (22) U.S. provistonai patent applicatton serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional patent appiicatton serial 

10 no. 60/262.434, attorney docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional 
patent applicatkm serial no. 6()/259.486, attorney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. provi»onal patent application serial no. 60/303,740, attorney docket 
no. 25791.61, filed on 7/8/2001; (26) U.S. provisional patent applk:atk>n serial no. 
60/313,453, attorney, docket no. 1^5791.59, filed on 8/20/2001; (27) U.S. provistonai 

15 patent applteation serid no. 60^17.985^ attorney docket no. 2579167, filed on 
9/6/2001; (28) U.S. provistonai patent applicatton serial no. 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969,922, attorney docket no. 2579169, filed on 10/3/2001, the drsdosures of which 
are incorporated herein by reference. In an exemplary enrit>odiment, the radial 

20 dearanoes between the radially expanded solid casings 135, perforated casings 145, 
. intermediate secttons of solid casing ISO. and/or the solid shoe 155 and the wellbore 
105 are eliminated thereby eliminating the annulus between the solid casings, the 
perforated casings 145, the intermediate secttons of soM casing 150, and/or the solid 
shoe 155 and the wellbore 105. In this nnanner. the opttonai need for filling the annulus 

25 with a fMler material such as. for example, gravel, may be eliminated. 

Referring to Figs. 2a-2d, an Wustratrve embodinrient of a system 200 for isolating 
subterranean formations includes a tubular support member 202 that defines a 
passage 202a. A tubular expansion oone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member 202. In an exemplary embodiment, the 
tubular expansion cone 204 includes a tepered outer surface 204b for reasons to be 
descril)ed. 
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A pre-expanded end 206a of a first expandable tubular nfien(H)er 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended intermediate portion 206c another pre^panded end 

5 206d. and a seaHr^ member 206e coupled to the exterior surface of the unexpended 
Intermediate portion. In an exemplary ernbodlment. the inside and outside diameters of 
the pr»«xpanded ends. 206a and 206d. of the first expandable tubular member 206 
are gieater than the inside and outside diameters of the unexpended intermediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 

10. the first expandable tubutarrnernber 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventionai threaded connection. Another end 210c of the slotted tubular member 

IS 210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional tiueaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubulv member 212. The second expandable tubular member 214 
further Includes an unexpended Intenmediato portion 214c. another pre-expanded end 

20 214d. and a sealing member 214e coupled to the exterior surftice of the unexpended 
intemnediate portion. In an exemplary embodiment, the inside and outside dianrteters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular member 
214 are greater than the inside and outside diameters of the une)q>ended intemiediate 
portion 214c. 

26 

An end 216a of a stotted tubular member 216 ttiat defines a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandable tubular member 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passiage 220b is coupled to the other 
end 218c of the slotled tutnilar member 218. The thknd expandable tubular member 
220 further includes an unexpended intemiedlale portion 220c another pre-expanded 
end 220d. and a seeHng member 220e coupled to the exterior surface of the 
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unexpended intermediate portioa In an exemplary emtxxliment. the inside and outside 
diameters of the pre-expanded ends. 220a and 220d, of the third expandable tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
intermediate portion 220c, 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the ttiird 
expandable tubular member 220. 

In an exemplary embodiment, the inside and outside diameters of the pre^xpanded 
10 ends, 206a. 206di 214a. 214d. 220a and 220d, of the expandable tubular members. 
206, 214. and 220. and the slotted tubular members 210. 212. 216, and 218, are 
substantially equal. . In several exemptexy embodiments, the sealing members. 206e. 
214e. and 220». of the expandable tubular members. 206. 214. and 220. respectively, 
further Include anchoring elements for engaging the wellbore casing 104. In several 
15 exemplary embodiments, the 'slotted tubular members, 210. 212, 216, and 218. are 
conventional slotted tubular members, having threaded end connecfohs suitable for 
use in an oil or gas well, an underground pipeline, or as a structural support In several 
alternative embodiments, the slotted tubuter membere. 210, 212. 216. and 218 are 
conventional slotted tubular members for recovering or introducing fluidic materials 
20 such as. for exampto, oil, gas and/or water from or vito a subtenanean fonnation. 

In an exemplary embodiment, as illustrated in Fig. 2a, the system 200 is initially 
positioned in a borehole 224 formed in a subterranean fonnation 226 that includes a 
water zone 226a and a tergeted oil sand zone 226b. The borehote 224 may be 

25 positioned in any orientetioh from vertical to horizontel. In an exemplary embodiment, 
the upper end of the tubular support member 202 may be supported in a conventional 
manner using, for exampte, a slip Joint, or equivatent device In order to permit upward 
movement of the tubular support men^r and tubular expansion cone 204 relative to 
one or more of the expandable tubular members. 206. 214. and 220. and tubular 

30 members, 210. 212. 216. and 218. 

In an exemplary embodiment, as fllustFated in Fig. 2b. a fluidic matertai 228 is thenrv 
ir\iecied into the system 200. through the passages. 202a and 204a. erf the ttdxjiar 
support member 202 and tubular expansion cone i204. respectivety. 
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In an exemplary embodiment, as illustrated in Fig. 2c, the continued injection of the 
fluidic material 228 through the passages, 202a and 204a, of the tubular support 
member 202 and the tubular expansion cone 204. respectiveiy, pressurizes tfie 
5 passage 18b of the shoe 18 beiow the tubular expansion cone thereby radially 
expanding and plastlcaliy deforming the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. In particular, the 
intermediate non pre-expanded portion 206c of the expandable tubular menrtber 206 is 
radially expanded and plastically deformed off of the tapered external surface 204b of 

10 . the tubular expansion cone 204. As a result, the sealing PDember 206e engages the 
interior surfeoe of the weUbore casing 104. Consequently, the radially expanded 
intermediate portion 206c of tiie expandable tubular member 206 is thereby coupled to 
the weNbore casing t04. In an exemplary embodbnent. the radially expanded 
intenniediate portion 206c of the expandable tubular member 208 is also thereby 

15 anchored to the wellbore casing 104. 

in an exemplary eirtbodiment, as illustrated in Fig. 2d« after the expandable tubular 
member 206 has been plastically deformed and radially expanded off of the tapered 
external surface 204b of the tubular expsmsion cone 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandabiq tubular members^ 214 and 
220, are radially expanded and plastically deformed oVT of the tapered external surface 
204b of the tiribular expansion cone 204. In particular, the intermediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically defomie^ off of the tapered external surfm^e 204b of the 
tubular expansion cone 204, As a result, the sealing member 214e engages the 
interior surface of the wellbore 224, Consequently, the radially expanded Intenmedtate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
wellbore 224. In an exemplary embodinrient the radially expanded Interrnedlate porti^^ 

30 214c the second expandable tubular member 214 is also thereby anchored to the 
wellbore 104. Fiflthenmcne. the continued application of the upwanj force to the tubular 
member 202 wiH ttien displace the tubular expansion cone 204 upwardly into 
engagement.with the pre-expanded end 220a of the third expandable tubular member 
220. Rnally, the continued application of the upward force to the tubular member 202 
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will then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intermediate non pre-expanded portion 220c of the third expandable 
tubular member 220 Is radially expanded and plastically defonned off of the tapered 
external surface 204b of the tubular expansion cone 204. As a result, the sealing 
member 220e engages the interior surface of the wellbore 224. Consequently, the 
radially expanded Intemnediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the wallbiDrB 224. in an exemplary embodiment, the radially 
expanded Intermediate portion 220c of the thW expandable tubular member 220 is 
also thereby anchored to the wellbore 224. As a result, the water zone 226a and 
fluididy isolated from the targeted oil sand zone 226b. 



After completing the radial expansion and plastic defonnatlon of the third expandable 
tubular mer^iber 220, the tubular support member 202 and the tubular expansion cone 
15. 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the ihtonnedlate non pre-expanded 
portions. 206c 214c and 220c of the expandable tubular memljers, 206. 214, and 
220, respectively, are radiaHy expanded and plastically defbimed by the upward 
displacement of the tubular expansion cone 204. As a result, the sealing members. 
206e, 214e, and 220e, are displaced In the radial direction into engagement witti tt)e 
wellbore 224 ttwreby coupling ttie shoe 208, the expandable tubular member 206, the 
slotted tubular members. 210 and 212, the expandable tubular member 214. the slotted 
tubular members. 216 and 218, and ttie expandabte tubular member 220 to ttw 
25 wellbore. Futthemwe, as a result, the connections between the expandable tubular 
members. 206. 214. and 220. ttie shoe .208, and the slotted tubular members, 210. 
212, 216, and 218, do not have to be expandable connections ttiereby providing 
significant cost savings. In addition, ttie Inside diameters of ttie expandable tubular 
members. 208, 214, and 220, and ttie slotted tubular members. 210. 212, 216. and 
218. after ttie radial expansion process, are substentially equal, in ttiis manner, 
additional conventional tools and ottier conventional equipment may be easily 
positioned wittiln. and moved ttvough. the expandabte and slotted tubular members. In 
several alternative embodimente, ttie conventional tools and equipment include 
conventional valving and ottier conventional flow oonttol devices for controinng ttie flow 
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of fluidic materials within and between the expandable tubular iriembers. 206. 214, and 
220, and the slotted tubular members, 210, 212, 216. and 218. 

Furthemrare. In the system 200, the slotted tubular members 210. 212, 216, and 218 
5 are interleaved among the expandable tubular members. 206. 214, and 220. As a 
result, because only the Irttemiediate non pre-expanded portions, 206c. 214c. and 
220c of the expandable tubular members. 206. 214. and 220. respectively, are radially 
expanded and plastically defonned. the slotted tubular members. 210. 212, 216. and 
218 can be conventional slotted tubular membeis thereby signfficantly redudng the 

10 cost and oomptoxKy of the system 10. Moreover, because only the Intermediate non 
pre-expanded portions. 2p6c. 214c and 220c, of the expandable tubular members. 
206. 214. and 220. respectively, are ladteliy expanded and plastically defonned, the 
number and tength of the inlerieaved slotted tubular members. 210, 212. 216, and 218 
can be nnuch greater than the number and length of the expandable tubular members, 

15 in an exemplary embodlnient the totel length of the intennnediate non pre-expanded 
portions, 206c 214c and 220c of the expandabte tubular nrwnbers. 206. 214. and 
220, is approximately 200 feet, and the total tength of the slotted tubular members. 
210. 212. 216, and 218, te approximately 3800 feet. Consequently, in an exemplary 
embodiment, a system 200 having a totel length of approximately 4000 feet is coupled 

20 to the weilbore 224 by radially expanding and plastically deforming a totel length of only 
approxirnately 200 feet 

Furthermore, the sealing members 206e, 21 4e. and 220e, of the expandable tubular 
members. 206. 214, and 220. respectively, are used to couple the expandable tubular 
25 members and the slotted tubular members. 210. 212. 216. and 218 to the weilbore 224, 
the radial gap twtween the slotted tubular members, the expandable tubular members, 
and the weilbore 224 may be large enough to effectively eliminate the possibility of 
damage to the expandabte tubular members and stotted tubuter members during the 
placement of the system 200 within the weilbore. 

30 

In an exemptery embodiment, the pre-expanded ends. 206a. 208d, 214a. 214d. 220a. 
md zaM, of the expandabte tubuter members, 206. 214, and 220, respecUvety. and 
the slotted tubuter members, 210, 212. 216. and 218, have outeide diameters and wall 
thidcnessee of 8.375 inches wid 0.350 inches, respectively; prior to the racfial 
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expansion^ the intermediate non pre-expanded portions, 206c 214c, and 220c. of the 
expandable tubular niembers, 208, 214, and 220, respedively, have outside diameters 
of 7.625 Inches; the slotted tubular members. 210, 212, 216, and 218, have inside 
dianwters of 7.675 Inches; after the radial expansion, the inside diameters of the 
Intenrnediate portions, 206c 214c and 220c of the expandable tubular members, 206, 
214, and 220. are equal to 7.675 inches; and the weHbore 224 has an inside diameter 
of 8.7S5 inches. 

In an exemplaiy embodiment, the pre-expanded ends, 206a, 206d. 214a, 214d, 220a, 
and 220d, of the expandable tubular merrritiers. 206, 214. and 220. respecUveiy, and 
the slotied tubular members. 210, 212. 216. and 218. have outside diameters and wall 
thicknesses of 4.500 inches and 0.250 Inches, respectively; prior to. the radial 
expansion, the intermediate non pre-expanded portions. 206c 214c and 220c. of the. 
expandable tubular members. 206, 214, and 220, respectively, have outside diameters 
of 4.000 Inches; the sk^' tubutac members. 210. 212. 216. and 218, have inside 
diametare of 4.000 inches; after the radial expaasion. the inside diameters of the 
Ihtemwdiate portions, 206c. 214c and 220c of the expandable tubular members. 206. 
214, and 220. are equal to 4.000 Inches; and the welibore 224 has an inside diameter 
of 4.892 Inches. 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as. for example, oil, gas. and/or water Into or from the subterranean 
fonnation 226b. 

Referring rww to Fig. 3, an exemplary embodiment <rf an expandable tubular member 
300 wifl now be described. The tubular member 300 defines an interior region 300a 
and Includes a first end 300b indudlr^ a first threaded connection 300ba, a first 
tapered portion 300c an intennediate portion 300d, a second tapered portion 300e, 
and a second end 300f including a second threaded connection 300fa. The tubular 
member 300 furiher preferably includes an intennediate sealing member 300g that is 
coupled to the exterior surfece of the intennediate portion 300d. 

In an emmplary embodiment, ttie tubular member 300 has a substantiaiiy annular 
cross section. The tubular member 300 may be fabricated from any number of 
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conventional commercially available mat^te such as, for example, Oiffield Country 
Tubular Goods (OCTG), 13 chromium steel tubing/casing, or L83» J55, or P1 10 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially drcular cross section. Furthermore, in an exemplary embodiment, the 
interior region 300a of the tubular member includes a first inside diameter Di. an 
intenmdiatB inside diameter Dint, and a second inside diameter D2. In an exemplary 
embodiment, the first and second inside diameters, Di and D2, are substentially equal. 
10 ' In an exemplary embodinnent, the first and second Inside diameters, Di and Dz, are 
greato* than the Intenfnediate inside diameter Dint. 

The first end 300b of the tut>ular rhember 300 Is coupled to the intemiediate portion 
300d by the first tepered portion 300c, and the second end atOOf of the tubular member 

15 is coupled to the intemnediate portion by the siBcond tepered portion 300e. In an 
exemplary embodiment, the outeide diameters of the. first and second ends, 300b and 
300f, of the tubular member 300 Is greater than the outside diameter of the 
intonnediate portion 300d of thid tubular member. The first and second ends, 300b and 
300f, of tt)e tubular member 300 include wall thidcnesses, U and t^. respectively. In an 

20 exemptery embodiment, the outside diameter of the intemnedlate portion 300d of the 
tubuter member 300 ranges from about 75% to 98% of the outeide diameters of the first 
and second ends, 300a and 300f. The intemiediate portion 300d of the tubular 
member 300 includes a wall thidcness tiKr- 

25 In an exemplary embodiment, the wall thlckr>esses ti and t2 are substentially equal in 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 300f, of the tubular member 300. In an Exemptery embodiment, the wall 
thicknesses. ti and t2, are both greater than the wall thidcness t^r in order to optimally 
match the burst strength of the first and second ends, 300a and 300f. of the tubular 

30 meniber 300 with ttieintenrnediate portion 300d of the tu^^^ 

In an exemplary embodiment, the first and second tapered portions, 300c and 3(K>e. 
are Indlned at an angle, a, relative to the tongitudinal direction ranging from about 0 to 
30 degrees in order to optinnally fedlitate the radial expansion of the tubular nwvber 
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300. In an exemplary embodiment the first and second tapered portions, 300c and 
300e, provide a snK)oth transition between the first and second ends, 300a and 300f, 
and the Intenrrtediate portion 300d, of the tubular member 300 in order to minimize 
stress concentrations. 

The intermediate sealing member 300g is ooupied to the outer surface of ttie 
intermediate portion 300d of the tutelar ntember 300. In an exemplary embodiment, 
the intennediate sealing member 300g seals the inteifaoe between the intemiediate 
portion 300d of the tubular member 300 and the interior surface of a wellbore casing 
305, or other preexisting structure, after the radial expansion and plastic defonnation of 
the intenmediate portion 300d of the tubiiar member 300. In ah exempiaiy 
embodiment, the Intermediate sealing member 300g has a substantially annular cross 
section. In an e]»mplary embodiment the outside diameter of the intennediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 
ends. 300a and aoof. of the tubular member 300 in order to optimally protect the 
intemiediate sealing member 300g during plaoement of the tubular member 300 within 
the wellbore casings 305. The intennediate sealing member 300g may be tebricated 
from any number cf conventional commercially available materials such as. for 
example, thenndset or themwplasfic polymers. In ah exemplary embodirnent, the 
intennediate sealing member 300g is tebricatod from themnoset polymers in order to 
optimelly seal the radially expanded intennediate portton 300d of the tuttular member 
300 with the wellbore casing 305. in several altemative embodimente, the sealing 
member 300g includes one or more rigM anchors for engaging the wellbore casing 305 
to thereby anchor the radially expanded and plastically defomrad intennediate poison 
300d of the tubular member 300 to the wellbore casing. 

Referring to Rgs. 4. and 5a to 5d. in an exemplary embodiment, the tubular member 
300 is fomned by a process 400 that includes the steps of: (1 ) upsetting both ends of a 
tubular member in step 405; (2) e}q>anding both upset ends of the tubular member in 
step 410; (3) stress relieving both expanded upset ends of the tubular member in step 
415; (4) forming threaded connections in both expanded upset ends of the tubular 
member in step 420; and (5) putting a sealing material on the outside diameter of the 
non>expanded intemnediate portion of the tubular member in step 425. 
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As illustrated in FIG. 5a, in step 405, both ends, 500a and 500b, of a tubular menriber 
500 are upset using conventional upsetting methods. The upset ends. 500a and 500b. 
of the tubular member 500 include the wall thicknesses t, and t2. The intenfnediate 
portion 500c of the tubular member 500 indiKies the wall thickness ti^r and the interior 
diameter Dint, in an exemplary embodiment, the wall thicknesses ti and t2 are 
substantialiy equal in order to pn»^ burst strength that is substantially equal along 
the OTtire length of the tubular member 500. In an exemplary embodimmt, the wall 
thicknesses ti and t2 ara both greater than the wan thickness tiNr in order to provide 
burst strength that is substantially equal ahMtg the entire length of this tubular member 
500. and also to optbnaHy facilitate the fonration of threaded oonnecttons.in the first 
and second ends. 500a and 500b. 

As illustrated in Fig. 5b. In steps 410 and 415. both ends, 500a and 500b. of the tubular 
member 500 are radially expanded using oonventkmal radial expansnn methods, and. 
then both ends. 500a and 500b. of the tubular member are stress relieved. The 
radially expanded ends, 500a and 500b. of the tubular member 500 include the interior 
diameters Di and In an exemplary embodiment, the intertor diameters Oi and Da 
are substantialiy equal in order to piovUe a bust strength that is substentially equal, in 
an exemplary embodiment, the rertto of the interior diameters Di and Ds to the Interior 
diameter Dint ranges from about 100% to 120% In order to tecilitete the subsequent 
radial expanston of the tubuter member 500. 

In a prefen«d embodiment, the reiatkmship between the wall thteknesses ti, t2. and tiNT 
of the tubular member 500; the inskle diameters Di. Dj and Dint of the tubular member 
500; the Inside diameter D^iibara of the weHbore casing, or other stnicture. that the 
tubular member 500 will be inserted into; and the outeide diameter Dcon, of the 
expansion cone that will be used to radially expand Oie tubular member 500 within the . 
wellbore casing is given by the toltowing expression: 

'x 

where ti « ta: and 
D, = D2. 

By satisfying the retettonship given in equatkm (1). the expansion foroes placed upon 



38 



the tubular member 500 during the subsequent radial expansion process are 
substantialiy equalized. More generally, the relationship given in equation (1) may be 
used to cakadate the optimal geometry for the tubular member 500 for sutisequent 
rwfial expansion and plastto defbmiation of the tubular member 500 for fat>ricating 
5 and/or repairing a weltxm casing, a pipeline, or a structural support 

As llusirated in RG. Sc. In step 420. coriventionat threaded connections. 500d and 
SOOe. are fomwd in both expanded ends. SOOa and 500b, of the tubular member 500. 
In an exemplaiy embodiment, the threaded connections. SOOd and SOOe, are provided 
10 using oonventionai processes for fomiing pin and box type threaded contiectibns 
avaliabte from Atias-Bradfbni. 

As illustrated in F^. 5d. in step 425. a sealing member SOOf is then applied onto the 
outside diameter of the non:«xp9nded intemnediate portion SOOe of the tubular member 

IS SCO. The seaKng member SOOf may be applied to the outside diameter of the non- 
expanded Intermediate portion SOOe of the tubular member 500 using any number of 
conventional commercially available methods. In a preferred embodiment, the sealing 
member SOOf is appfied to the outside diameter of the intermediate portion 500c of the 
tubular member 500 using commercially available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206, 214, and 220. of 
the system 200 are substantialiy identical to, and/or incorporate one or more of the 
teachings of, the tubular membere 300 and 500. 

25 

Refening to Fig. 8. an exemplary embodiment of tubular expansion cone 600 for 
radially expanding the tubular membere 206, 214, 220. 300 and 500 will riow be 
described. The expansion cone 600 defines a passage 600a and Includes a front end 
605, a rear end 610, and a radial expansion section 61 5. 

30 

In an exen^iary embodiment, the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attack Oi and the. second oonteal outer surfece 625 
includes an angle of attack Os. In an exemplary embodiment, the anglei of attack d Is 
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greater than the angle of attack Oz. in this manner, the first conical outer surface 620 
optimally radially expands the intermediate porta'orts. 206c. 214c 220c. 300d. and 500c, 
of the tutHilar menfibers. 206. 214. 220, 300. and 500. and the second conical outer 
surface 525 opHmaHy radially expands the pre-expanded first and second ends. 206a 
5 and 206d. 214a and 214d. 220a and 220(1. 300b and 300f. and 500a and 500b. of the 
tubular members. 206. 214. 220, 300 and 500. in an exemplary embodiment, the first 
conical outer surfece. 620 includes an angle of attack Oi rangir^ from about 8 to 20 
disgrees. and the second conical outer surto 625 includes an angle of attack Oa 
ranging ftom about 4 to 15 degrees in order lo optimally radiaNy expand and piasttoally 
10 defbmi the tubular members. 206. 214, 220, 300 and 500. More generally, the 
expansion cone 600 may inducto 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the ftont end 605 of the expansion cone 600 to the 
rear end 610 of the expanskm cone 600. 

15 Referring to Fig. 7. another exemplary embodiment of a tubular expansion cone 700 
defines a passage 7d0a and includes a fifont end 705. a rear end 710. and a radial 
expansion section 715. in an e}»mplary mibodiment, the radial expansion section 71 5 
includes an outer surface having a substantially parabolic outer profile ttiereby 
providing a paraboloid shape, in this manner, the outer surface of ttie radial expansion 

20 section 715 provkJes an angle of attack ttwrt constantiy decreases from a maxinrHjm at 
the front end 705 of the expansion cone 700 to a minimum at \he rear end 710 of the 
expansion cone. The parabolic outer profile of the outer surface of the radial 
expansion section 715 may be formed using a plurality of adjacent disoete conical 
sections and/or using a continuous curved surfece. In this manner, the region of the 

25 outer surface of the radial expansion section 71 5 adjacent to ttie front end 705 of the 
expansfon cone 700 may optimally radially expand ttie intennediate poirtions. 2p6c. 
214c. 220c 300d, and 600c. of the tubular members, 206, 214, 220. 300. and 500. 
while ttie region of ttie outer surface of ttie radial expansion section 715 adjacent to the 
rear end 710 of ttte expanston cone 700 may optimally radially ejqpand the pre- 

30 ttcpanded first and second ends. 206a and 206d. 214a and 214d. 220a and 220d. 300b 
and 300f. and 500a and 600b, of file tubular members. 206. 214. 220. 300 and 500. in 
an exsmplaiy embodiment, ttie parabolic profile of ttie outer surface of ttie radial 
expanston sectton 715 is selected to provkte an angle of attack ttiat ranges from about 
8 to 20 (tegrses in ttie vicinity of the ftont end 705 of ttie expanston cone 700 and an 
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angle of attack In the vicinity of the rear end 710 of the expansion cone 700 from about 
4to15degree8; 

In an exemplary embodlnwnt, the tubular expansion cone 204 of the system 200 is 
5 substantially Identical to the expansion cones 600 or 700. and/or Incoiporates one or 
more of the teaoNngs of the expansion cones 600 and/or 700. 

In several alternative embodiments, the teachings of the apparatus 130. the system 
200, the expandable tubular member 300. the method 400, andtor the expandable 
10 tubular member 500 are at least partially combined. 

Referring to Fig, 8, in an alternative embodiment, conventional temperature, pressure, 
and flow sensors. 802, 804, and 806. respectively, are operably coupled to the 
perforated tubulare 145 of the apparatus 130. The temperature, pressure, and flow 
sensors. 802. 804. and 806, respectively, in turn are operably coupled to a controller 
810 that receives and processes the output signals generated by the tetnperature. 
pressure, and flow sensors to thereby control the operatic of the flow control valves 
160 to enhance the Operational efficiency of the apparatus 130. in several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 
operation of the flow contfoi valves 160 as a function of the operating temperature, 
pressure, and flow rates vidthih the perforated tubular members 145 are convenBonaL 

Refening to Fig. 9, in an alternative emtjodlment, a solid tubular member 905 is 
coupled to one of the perforated tubular membere 145 by radially expanding and 
piasticaily defonming the solid tubular member into engagement with the perforated 
tubulw member In a conventional manner and/or using one or more of the radial 
expansion methods disclosed in one or more of the following: (1) U.S. patent 
appOcation serial no. 09«54,139, attorney dodcet no. 25791.03.02. filed on 12/3/1999. 
(2) U.8, patent application serial no. 08/510,913, attorney dodcet no. 25791.7.02. fited 
on 2/23«000, (3) U.S. patent application serial no. 09/502,350. attorney dodtet no. 
25791.8.0Z fited on 2/IOttOOO. (4) U.S. patent application serial no. 09/440.338. 
attorney dodtet no. 25791.9.02. fited on 11/15/1999, (5) U.S. patent application serial 
no. 09/523.460, attorney docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent 
appltoatton serial no. 09/512,895. attorney docket no. 25791.12.02. fited on 2/24/2000, 
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(7) U.S. patent appOcatton serial no. 09/511.941. attorney docket no, 25791.16.02, filed 
on 2/24/2000. (8) U.S. patent appScation serial no. 09/588.946. attorney docket no. 
25791.17.02. filed on 6/7/2000. (9) U.S. patent application serial no. 09/559.122. 
attorney docket no. 25791.23.02. filed on 4/26/2000^ (10) PCT patent application serial 
no. PCT/US0W18635. attorney docket no. 25791.25.02, filed on 7^/2000, (11) U.S. 
provisional patent applkatkm serial no. 60/162,671, attorney docket no. 25791 .2T. filed 
on 11/1/1999. (12) U.S. provisional patent application aerial no. 60/154.047, attorney 
docket no. 25791.29. filed on 9/16/1999, (13) U.S. provlskmal patent application serial 
no. 60/159,082, attorney docket no. 25791. 34, . filed on 10/12/1999. (14) U.8. 
proviskNial patent applkatkm serial no. 60/159,039, attorney docket no. 25791.36, filed 
on 10/12/1999, (15) U.S. provistonal patent applicatton serial no. 60/159,033, attorney 
docket no. 25791 .37,: filed on 10/12/1999, (16) U.S. provistonal patent appiteatkm serial 
no. 60/212.359, attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional 
patent application serial no. 60/165,228, attorney , docket no. 25791.39. .filed on. 
11/12/1999. (18) U.S. provistonal patent applicatton serial no. 60^1,443, attorney 
docket no. 25791.45, fitod on 7/28/2000. (19) U.S. provistonal patent appHcatton serial 
no. 60/221,645. attorney docket no. 25791.46. filed on 7/28/2000. (20) U.S. provisional 
patent application serial no. 60/233.638. attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provistonal patent applicatton serial no. 60/237,334, attorney 
docket no. 25791.48, fded on 10/2/2000, (22) U.S. provisional patent application serial 
no. 60/270,007, attorney docket no. 25791.50, fited on 2/20/2001; (23) U.S. provistonal 
patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provistonal patent applicatton serial no. 60/259,486, attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisional patent appHcatton serial 
no. 60/303.740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provistonal 
patent appBcatfon serial no. 60/313,453. attonney docket no. 25791.59. filed on 
8/20/2001; (27) U.S. provistonal patent appltoatton serial no. 60/317.985. attorney 
docket no. 25791.67. filed on 9/8/2001; (28) U.S. provistonal patent appltoatton serial 
no. 60.318.386. attorney docket no. 25791.67.02. fitod on 9/10«00i; and (29) U.S. 
utnty patent appltoatton serial no. 09/969.922. attorney docket no. 25791.69. fited on 
1Q/3/2001. the disctosures of vvhteli are Incorporated herein t>y reference. In this 
manner, the solM tubular twwbw 905 fiuMldy seals the radial passages fbnned to the 
perforated tutMJiar member 145 thereby preventing the passage tif fluklto materiate 
and/or fonnatton materials through the perforated tgbuter nnember. 
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Referring to Fig. 10, in an alternative emtKxliment, the radiai openings in one of the 
perforated tubular memtmrs 145 are sealed by injecting a hardenaUe fluidic sealing 
niaterial 1005 into the radial openings in the one perforated tubular member by 
5 positioning a doeed ended pipe 1010 having one or more radiai openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the Interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic sealing material 1005 is then 
injeded into the radial openings in the one perforated tubular member 145. The 

10 seallr^g members 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the fomiatlon 
125. The pipe 1010 and sealing members, 1015 and 1020, are then removed frcNm the 
apparatus 130, and the hardenabte fluidic sealing material is allowed to cure. ' A 
conventional drill string may then be used to remove any excess cured sealing nnaterial 

15 from the Interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, the hardenable fluidic sealing material Is a curable epoxy rssin. 

In an alternative embodiment, as illustrated in Fig. 11, one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 defbmied into contact with the sunrounding formation 125 thereby compressing the 
sunminding fomiation. In this manner, the surrounding formation 125 Is maintained in 
a state of compression thereby stabilizing the surrounding formation, reducing the flow 
of loose particles from the surrounding formation into the radial openings of the 
perforated tubular member 145, and enhancing the recovery of hydrocarbons frorn the 

25 surrounding fonmation. 

In an alternative embodiment, a seismic souroe 1105 is positioned on a surface 
location to thereby impart seismic energy into the formation 125. ' In this manner, 
particles lodged in the radial openings in the perfbnEited tubular mmiber 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarit>ons from the fonmation 125. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically formed into contact with the surrounding fomiation 
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125. thereby coupling the perforated tubular member 145 to the surrounding fomiatlon. 
an impulsive load is applied to the perforated tubular member. The impulsive load may 
be appHed to the perforated tubular rnember 145 by applying the load to the end of the 
apparsAjs 130. The Impulsive l(»d is then transferred to the surrounding fomiatlon 125 
5 thereby compacting and/or slwrHying the surrounding fonnation. As a result, the 
reoovecy of hydrocarbons from the formation 125 is enhanced^ 

In an altemative embodiment, as illustrated m Fig. 12. a wellbore tasing 1205 having 
one or more perforations 1210 Is positioned within the weNbore 105 that traverses the 

10 formation 125. When the apparatus 130 is positioned within the welibors 105. one or 
more of the perforated tubular members 145 of the apparatus 130 are radii% 
expanded and plasticaliy defomrad into contact with the wetibore casing 1205 thereby 
compressing the sunounding fomiatton 125. in this manner, the swiounding formation 
125 is maintained in a state of compression thereto stabKzing the surrounding 

15 fonnation, redudng the ftow of loose partictes from the surrounding fonnation into the 
radial openings of the perforated tubular member 145, and eniiandng the recovery of 
hydrocartions from the surrounding fonnation. 

In an altomath^e embodiment, a seismic source 1215 Is positioned on a surface 
20 location to thereby impart seismic energy into the formation 125. In this manner, 

particles lodged in the radial openings in the perforated tobuiar member 145 may be 
' dislodged from tt>e radial openings thereby enhancing the subsequent recovery of 

hydrocart)ons from the fonnation 125. 

25 In an altematWe emtXKlinnent. after the perforated tubular rrwmber 145 has been 
radially expanded and plastically fonned into contact with the wellbore casing 1205, 
thereby coupling the perforated tubular member 145 to the sunounding fonnation, an 
impulsive load is applied to the perforated tubular member. The impulsive load may be 
applied to the perfocated tubuter member 145 by applying the load to the end of the 

30 apparatus 130. The inipulsive load is then transfened to the sunounding fonnation 125 
thereby compacting and/or slurrNying the surrounding fbrmation. As a result, the 
recovery of hydrocarbons from the formation 125 Is enhanced. 
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Referring to Fig. 13, in sm alternative enibocyment. one or more perforated tubular 
meml»rs 1305 are ooupled to . one of the perforated tulxjiar memtters 145 l>y radially 
expanding and plastically deforming ttw perforated tubular member into engagement 
with the perforated tubular member in a conventional manner and/or using one or more 
of the radial expansion methods disclosed in one or more of the following: (t) U.S. 
patent application serial no. 09^454,139. attomey docket no. 25791.03.02. ffled on 
12/3/1999. (2) U.S. patent application serial no. 09/510.913. attorney dodcet no. 
25791.7.02. fUed on 2/23/2000. (3) U.S. patent application serial no. 09^02.350. 
attomey docket no. ^791.8.02, filed on 2/10/2000. (4) U.S. patent application serial 
no. 09/440.338. attorney docket no. 25791.9.02. fited on 11/15/1999. (5) U.S. patent 
applteatton serial no. 09/523.460, attorney docket no. 25791.11.02. lited on 3/10/2000. 
(6) U.S. patent applkatkm serial no. 09/512.805. attorney docket no. 25791 .12.02, fBed 
on 2/24/2000. (7) U.S. patent appficatkm serial no. 09/511,941. attorney docket no. 
25791.16.02, Hied on 2/24/2000. (6) U.S. patent applteatton serial no. 09/588.946, 
attomey docket no. 25791.17.02. fited on 6/7/2000, (9) U.S. patent appilcatkm seitei 
no. 09/559.122, attomey docket no. 25791.23.02, fited on 4/26/2000, (10) PCT patent 
applteatton serial no. PCT/USOO/18635, attomey docket no. 25791.25.02, filed on 
7/9/2000, (11) U.S. provisional patent appHcatton serial no. 60/162.671, attomey docket 
no. 25791.27, fited on 11/1/1999. (12) U.S. provisional patent application serial no. 
60/154,047. attomey docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisional 
patent appficatton serial no. 60/159,082. attomey docket no. 25791.34, filed on 
10/12/1999. (14) U.S. provisfonal patent appiteation serial no. 60/159,039, attorney 
docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent applicatton serial 
no. 60/159,033, attomey docket no. 25791.37, filed on 10/12/1999, (16) U.S. 
provisional patent application serial no. 60/212.359. attomey docket no. 25791.38, filed 
on 6/19/2000, (17) U.S. proviskmai patent application serial no. 60/165,228, attomey 
docket no. 25791.39. fited on 11/12/1999, (18) U.S. provisional patent applicatton serial 
no. 60/221,443. attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional 
patent applteatton sertel no. 60/221,645. attomey docket no. 25791.46. fited on 
7/28/2000. (20) U.8. provlstonal patent fipplteatton serial no. 60A233.638. attomey 
docket no. 25791.47. fited on 9/18/2000. (21) U.8. provtetonai patent applicatton serial 
no. 60/237.334, attorney docket no. 25791.48. fited on 10/2/2000, (22) U.S. provtetonai 
patent appttcatton serial no. 60/270,007, attomey ddcket no. 25791.50. fited on 
2/20/2001; (23) U.S. provtetonai patent applk»tton serial no. 60/262,434. attomey 
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docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259.486, attorney dedcet no. 25791.52, filed on 1/3/2001; (25) U.S. pravlstbnal 
patent application serial no. 60/303,740. attorney docket no. 25791.61, filed on 
7/B/2001; (26) U.S. provisionai patent application serial no. 60/313,453, attorney docket 
S na 25791.59, filed on 8/20/2001; (27) U.S. proviskMiai patent appDcation serial no. 
6(V317.985. attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional 
patent appHcatton serial no. 60/318,386, attorney docket no. 25791.67.02. filed on 
9/10/2001; and (29) U.S. utility patent applkatkm serial no. 09/969.92i2, attorney docket 
no. 25791.69, filed on 10/3/2001, the disclosures of which are incorporated herein t>y 
10 refsrsnoe. In this mamm, the perfonrted tUlxilar member 905 modifies the flow 
characteilsttes of the perforated tubular member 145 thereby perrruttli^ the operator of 
the apparatus 1 30 to modify the overall flow charaderistics of the apparatus. 

in an alternative embodiment, as IHustrated In Fig. 14, a one-way valve 1405 such as, 
15 for example, a check verive fluidldy couples the irilerior of a pair of adjacent perforated 
tubular membere, 145a and 145b, that extract hydrocarbons from connespondlng 
subterranean zones A and B. In this manner,, if zone B becomes depleted, 

tiydracarisoris ttiat are being exiraded from zone A vviil not flow into the depleted zone 
B. 

20 

in an alternative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geotiiennai energy from a targeted subterranean geothennal zone 1 505. In this 
manner, the operational efficiency of the extraction of geottienmal energy is significantly 
enhanced due to the increased internal diameters of the various radially expanded 
26 elements of the apparatus 130 that pennit greater volumetric flows. 

In an alternative embodiment, the perforated tubular members, 145, 210. 212. 216. 
218. and 1 305 of the apparatue 130 may be cleaned by further radial expansion of the 
perliorated tubular membere. In an exemplary embodiment, the amount of further radial 
30 expanskm required to dean the miM pessages of the perforated tubular membere 
145. 210. 212, 216, 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An a[q>aratus has been described that indudes a zonal isoiafion assembly induding 
one or 'more solid tubular members, each solkl tubular member induding one or more 
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external seals, and one or more perforated tubular members coupled to the sofid 
tubular members, and a shoe coupled to the zonal isolatton assembly, in an exemplary 
embodiment, the zonal isolaUon assembly further Includes one or more interniediate 
solid tubular members coupled to and Interleaved among the perforated tubular 
5 members, each Intennediate solid tubular nr^mber including one or more external 
seals, in an exemplary enribodiment, the zonal isolation assembly further includes one 
or mors vatve members for cohtroiihg the flow of fluidic materials between the tubular 
members. In an exemplary embodiment, one or more of the intemnediate solid tubular 
membm indiKie one or more valve members. 

10 

An an^aratus has also been described that includes a zonal Isolation assembly that 
includes me or more primary solid tubulars, each primary solid tubular including one or 
more external anrndar seals, n perflated tubuiars coupled to the primary solid 
tuk)ulars, and n-1 Intennedl^ solid tubuiars coupled to and interleaved among the 
15 perforated tubuiars, each intermediate solid tubular Including one or more extemal 
annular seals, and a shoe ooiipled to the zonal isolation assembly. 

A method of isolatbig a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or nrK>re primary solid 

20 tubuiars within the wellbore, the primary solid tubuiars traversing the first subtenranean 
zone, positioning one or more perforated tubuiars within the wellbore, the perforatcki 
tubuiars traversing the second subtenBnean zone, fiuldidy coupling the perforated 
tubuiars arul the primary solid tubuiars, and preventing the passage of fluids from the 
first subtenranean zone to the second subterranean zone within the wellbore extemal to 

25 the solid and perfors^ted tubuiars. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that includes 
positioning one or nruKe primaiy solid tubuiars within the wellbore, fluidic^ coupling the 
30 primary soOd tidHJiars with the casing, positioning one or more perforated tubuiars 
wilhin the wellborB, the perforated tubuters traversing the producing subt^ranean 
zone, fhiidlciy coupling the perforated tubuters with the primary solid tubuiars, fluidldy 
isolating the producing subtenranean zone from at least one other subterranean zone 
within the wellbore, and flufdidy coupling at least one of the perforated tubuiars with the 
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producing subterranean zone, in an exemplary emtKxllment, the method further 
includes oontrollabiy fluididy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubuiars. 

5 An apparatus has also been described that includes a subterranean Ibmnation indbding 
a weDbore. a zonal isolation assembly at least partially positioned within the wellbore 
that indudes one or more soHd tubular members, each solid tubular member induding 
one or niore external seals, and one or more perforated tubular members coupled to 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular m^bers are fomned by a radial expansion process perfonned within 
the wellbore. In an exemplary embodiment, the zonal isolation assembly further 
indudes one or more intenmediate solid tubular members coupled to and interleaved 
among the perforated tubular membera, each Intermediate solid tubular member 

15 induding one or more external seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intermediate solid tubular membens 
are formed by a radial expansion process perfonned within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
intemfiediate solid tubuter members indude one or more valve members for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
members. 

25 An apparatus has also been described that indudes a subtenanean fbmnation induding 
a wellbore, a zonal Isolation assembly positioned within the wellbore that Indudes one 
* or more primary soHd tubulars, each primary solid tubular induding one or moro 
external annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 Intemnediate solid tubulars coupled to and interleaved among the 

30 perforated tubulars, each intemnediate solid tubular induding one or nrxra external 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubuiars, the^ perforated tubulars, and the Intennedlate solid 
tubulars are fonmed by a radial expansion process perfonned within the vveDbore. 
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A metho(l of isolating a first subtenanean zone from a second subterranean zone in a 
wenbore has also been described that includes positioning one or wore prinnary sofld 
tubulars within the wellbore, the primary solid tubulars travecsing the first subtenanean 
zone, positioning one or more perforated tubulars within the weilbore, the perforated 
5 tubulars traversing the seoorKi subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the weilbore. fluldlciy ooupitoig 
the perforated tubulars and the primary solid tubulars. and preventing the passage of 
fluids from the first subterranean zone to the second subtenanean zone within the 
weflboie exterrial to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting ntateriate from a producing subterranean zone in a weilbore. at 
least a portion of the vvellbore including a casing, has also been described that includes 
positioning one or mote primary solid tubulars wtthin ttie weilbore. positioning one or 
more perforated tubulars within tiie weilbore. the peribreted tubulars traversing the 

15 producing subtenanean zone. radiaHy expanding iat least one of the primary solid 
tubulars and the perforated tubulars wiOiin the welbore. fluididy coupling the primary 
solid tubulars with the casing, fluididy couplhig the perforated ti^lars with tfie primary 
solid tubulare, fluididy isolating ttw producing subtenanean zone from at least one 
otiier subterranean zone wittiin the weilbore, and fluididy coupling at least one of the 

20 perforated tubulars with tiie produdng subterranean zone. In an exemplary 
embodiment, the method further includes oontroilably fluididy decoupling at least one 
of tiie perforated tubulare from at least one ottier of ttie perforated tubulars. 

An apparati» has also been described that indudes a subterranean fonnation induding 
25 a wellbore, a zonal isolation assembly positioned wititin tite weilbore titat indudes n 
solid tubular membere positioned witiiin tiie wellbore, each solid tubutar member 
Induding one or more external seals, and n-1 perforated tubular membere positioned 
within the wellbore coupled to and interieaved among ttw solid tubutar membere, and a 
shoe positioned writhin the weHbore coupled to tiie zonal isolation assembly. In an 
30 ejtemplary emtod^nt. ttie zonal Isolation assembly furttier comprises one or more 
valve membere for oontroling the flowuf fluids between tite solid tubular membere and 
the peribrsrted tubular membere. In an wsmplary enftodiment. one or more of the 
solid tubular membere include one or more valve membere for controlling flw flow of 
fluids between the solid tubular membere and ttw perforated tubular membere. 
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A system for isolating a first sutrterranean zone from a second subterranean zone in a 
weHbore has also been described that Includes means for positioning om or more 
primary solid tubulars within the welibore. the primary sdid tubulars traversing the first 
5 subterranean zone, nneans for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subterranean zone, means for 
fiuidtdy coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterranean 2mie to the second 
subterranean zone within the wellbcm external to the primary solid tubulars and the 
10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
miMins for positioning one or more primary solid tubulars within the wellbore, means for 

15 fluidlciy coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars within the wellbore, the perforated tubulars traversing the 
producing subtenanean zone, means forfluididy coupling the perforated tubulars with 
the primary solid tubulars, means for fluididy isolating the producing subterranean zone 
from at least one other subterranean zorie wHhin the welltxMB, and imans for fluididy 

20 coupling at least one of the perforated tubulars with the produdng subterranean zone. 
In an exemplary embodiment, the systOT further includes means for controllably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulam. 

25 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or wore 
prinhary solid tubulars wittiin the wellbore, the primary sdid tubulars traversing the first 
subterranean zone, means for pwitioning one or more perforated tubulars within the 
wellbore, the perforated tubulars baversing the second subterranean zone, means for 

30 radially expanding at least one of the primary sdid tubulars and perforated tubulars 
within the wellbore, means for fluididy coupling the perforated tubulars and the primary 
solid tubulars, arui means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. 



50 



A system for exbacting materials from a producing eubterrarwan zone in a wellbore, at 
least a portion of the weili)ore induding a casing, has also been descrtbed that indudas 
means for positioning one or more primary sdid tubuiars within the wellbore, means for 
5 positioning one or more perforated tubuiars witNn the welbora. the perforate 

traversing the producing subtenanean zone, means for radially expanding at least one 
of the primary solid tubuim and the perforated tubuiars wittiln the wellbore. means for 
fluidicly coupling the primaiy solid tubuiars with the casing, means for fluididy coupling 
the perforated tubuiars with the sdid tubuiars. means for fluididy isdatir^ the 
10 • producing subterranean zone from at least one other subterranean zone within the 
wellbore, and means for fluididy couplfrig at least one of the perforated tubuiars with 
the produdng subtenanean zone, in an exemplary embodbnent, the system ftnther 
includes means for controiliA>ly fluidicly decoupling at least one of the perforated 
tubuiars from at least one othv of the perforated tubuiars. 

15 

A system for tedating subterranean zones traversed by a welibors has also been 
described that includes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end^ a 

20 tubular liner coupled to and supported by the tapered end of me tubular expand 
cone, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner indudes one or more expandable tubular members that each 
indude a tubular body comprising an Intermediate portion and first and second 
expanded end portions coupled to opposing ends of the intennediate portion, and a 

25 sealing merr^ coupled to the exterior surface of the intermediate portion, and one or 
mors slotted tubular members coupled to the expandable tubular members, wherein 
the inside d^unrters of the other tubular monbers are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wall 
thicknnses of the first and second depended eiM portions are greater than the wall 

30 thickness of the intermediate portion. In an exemplary embodiment, each expandaUe 
tubular member further includes a first tubular transitionaiy member coupled between 
the first expanded end portion and the intermedtete portion, and a second tul>uter 
trar»itlonary member coupled between the second mpanded isnd portion and the 
intennediate portion, wherein the angles of IhcHnation of the first and second tubular 
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transiiionary members relative to the hntemiediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intemiediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first arKJ second expanded end portions. In an exemplary embodiment, the burst 
strengtti of the first and second expanded end portions is substantially equal tb the 
burst strength of the Intermediate tubular section. In an exemplary embodinnent, ttie 
ratio of the inside diameters bf the first and second expanded end portions to the 
interior dianieter(rfttwintenrnediate portion ranges from about 1(K) to 120 percent In 
an exemplary embodiment, the relationship between the wal thicknesses ti. tg, and tmr 
of the first expanded end portion, the second expanded end portion, and the 
intermediate portion, respectively, of the expandable tubular membere, the inside 
diametere Di, O2 and Dmt of the firet expanded end portion, the second expanded end 
portion, and the intermediate portion, respectively, of the Qxpandabte tubular membere. 
and the inside diameter D^am of the wellbore casing that the expandable tubular 
noember will be inserted into, and the outside diameter Don. of the expansion cone that 
will be used to radially expand the expandable tubular membw within the weiibore is 
given by the following expression: 

Dweabore-2 -tjm)*D^ +tiNT*Dun- ] 
'1 

wherein t, = t2; and wherein Di = D2. In an exemplary embodinrant, the tapered end of 
the tubular expansion cone includes a plurality of adjacent discrete tepered sections. 
In an exemplary embodiment, the angle of attack of the adjacent discrete tepered 
sections increase in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tepered end of the tubular expansion cone Includes an paraboloid body, in an 
exemplary emijodiment, the angle of attack of the outer surface of the parabokM body 
increases In a continuous manner from one end of the paraboloid body to the opposite 
end of the paraboloid body. In an ejwmplaiy embodlnr»nt, the tubular liner comprises 
a pluraBty of expandabte tubular membeirs; and wherein the other tebutar membere are 
interleaved among the expandabte tubular members. 

A method of isolating subtenanean zones traversed by a weiibore has edso been 
described that includes positkming a tubular Iner within the wellbore. and radially 
expanding one or more discrete portk>ns of the tubutar Iner into engagement with the 
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wBlbore. In an exemplaiy embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the weHbore. In an exentplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
5 expanded by irijecting a Huidic material into the tubular liner, and wherein the renrainlng 
ones of the discrete portions of the tubular liner are rad^liy expanded by pulling an 
expansion cone through the remaining ones of the discrete piortions of the tubular liner. 
In an exemplary embodiment, the tubular liner comprises a plunaiity of tubular 
meinbers; and wherein one or more of the tubular members are radially expanded into 

10 engagonent with the w^bore and one or more of the tubular members are not radialy 
expanded into engagement with the wellbore. in an exemptary embodiment, the 
tubular members that m radially expanded into engagenfwnt with the welibore 
comprise a portion that is radially expanded into engagement with the welibore and a 
portion that is not radially expanded Into engagement with the welbore. In an 

15 exemplary embodiment, the tubular liner includes one or more expanddbte tubular 
members that each include a tubular body comprising an. intermediate portion and first 
and second expanded end portions coupted to opposing ends of the ir^mnediate 
portion, and a sealing member coupled to the exterior surface of the intemiediate 
portion, and one or more slotted tubular members coupled to the expandatHe tubular 

20 members, wtierein the inside diameters of ttte slotted tubular memt>ers are greater than 
or equal to the maximum Inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
members; and wherein ttte slotted tubular members are interleaved . among the 
expandabte tobuiar menters. 

25 

A system for isolating subtenanean zones traversed by a wellbore has also been 
described that includes means for positioning a tubular liner within the wellbore, and 
means for radially expanding one or more discrete portions of the tubular liner into 
engagement with the wellbore. in an exemplary embodinrient, a plurality of discrete 
30 portions of the tubular liner are radiaily expanded into engagement with the welibore. 
in an exsinplary embodiment, the remaining portions of the tubular lin«- are not radially 
expanded. In an eimmptety embodiment, one dscrete portton of the tobuiar liner is 
racfially expvided by injecting a fluldic material into ttie tobuter Hnen and wherein toe 
other discrete portions of the tubiriar liner are radially expanded by pulling an 
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expansion oone through the other discrete portions of the tubular liner, in an 
exemplary emt)odiment, the tubular liner includes a plurality of tubular members; and 
wherein one or more of the tubular members are radially expanded into enge^6ment 
with the wellbore and one or more of the tubular members are not radially expanded 
5 into engagement with the welibore. In an exemplary embodiment, the tubular members 
that am radially expaMed into engagement with the wellbore include a portion that is 
radially expanded into engagement with the wellbore and a portion that is not radially 
expanded into engagement with the welibore. 

10 An apparatus for isolating subterranean zones has also been described that includes a 
^ibtenanean fbnfnatioh defhilng a borehole, and a tubular liner positioned in and 
coupled to the borshoie at one or more discrete locations. In an emmplary 
embodiment, the tidnjlar liner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that includes positioning the tubular liner within the borehole, and radially 
expanding one or mora discrete portions of the tubular liner into engagement witfi the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
Hner are radially expanded into engagement with the borehole, in an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 

20 an exemplary embodiment one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular linen and wherein the other 
disoete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary embodiment, 
the tubular liner comprises a plurality of tubular members; and wherein one or more of 

25 the tubular members are radially expanded into engagement with the borehole and one 
or nrxm of the tubular mennbers are not radially expanded into engagement \AMh the 
borehole. In an exemplary embodfanent, the tubular members that are radially 
expanded into engagement with the t)orehole include a portion that is radially 
expanded into engagement with ttie t)orehole and a portion that Is not radially 

30 expanded into engagement wiUi the borehole. In an exemplary erhbodlment, prior to 
the radial expanston the tubular liner includes one or more expandatrie tutMJtair 
members ttiat each include a tubular body comprisirig an Intemnediate portion and first 
and second expanded end portions coupled to opposing ends of the Intennedldte 
portion, and a sealing member coupled to the exterior surbce of the intenmediate 
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portion, and one or more slotted tubular members coupled to the expandable tubular 
members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
memplary embodinnent, ttie tubular liner Includes a plurality of e3(pandable tubular 
5 members; and wherein ttte slotted tubular members are interleaved among the 
expandable tubular members. 

An apparatus has been described that includes a zonal isolation assembly Including: 
one or more solid tubular members, each solid tubular member including one or more 

10 . external seals, one or more perftmted tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
members for contrcriling the flow of flutdic materials through the perforated tubular 
members, one or rhore temperature sensors operably coupled to one (m* more of the 
perforated tubular members for monitoring the (grating temperature within the 

IS perforated tubular members, one or more pressure sensors operably coupled to one or 
more of Uie perforated tubular members for monitoring the operating pressure within 
the perforated tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
wittiin the perforated tubular memt>ers. a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for nrK>nitoring the tennperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular members are fornied by a 
radial expansicxi process perfomned within the wellbore. 

25 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes posHtioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zorie, positioning 
one or more perforated tubulars wtthin ttie wellbore, flie perforated taJbulars traversing 
30 ttie second subterranean zone, radially expanding at least one of ttie primary solM 
tubulars and perforated tubulars wittiin ttie vvellbore, fluididy coupling ttie perforated 
tubulars and ttie solid tubulars, preventing ttie passage of fluids from ttie first 
subtenanean zone to ttie second subterranean zone wittiin ttie wellbore extenuil to ttie 
solid tubulars and perforated tubulars, monitorlhg ttie operattng temperatures. 



55 



pressures, and flow rates within one or more of the perforated tubulars, and controlling 
me flow of fluidic materials through the perforated tubuiars as a fundton oT the 
nnonitored operating temperatures, pressiffes, and flow rates. 

» 

5 A method of extracting materials fronni a producing sut)terranean zone in a weilbore, at 
least a portion of the wellt)ore Including a casing, has also been described that bfidudes 
positioning one or more solid tubuiars within the wellbore. positioning one or rnore 
perforated tubuiars within the wellbore, the perforated tubuiars traversing the producing 
sutrtenranean zone, radially expanding at least one of the solid tubuiars and the 

10 perforated tubuiars within the wellbore, fluidiciy coupling the solid tubuiars with the 
casing, fluidiciy coupling the perforated tubuiars with the solid tubuiars, fluidiciy 
isolating the producing subterranean zone from at least one other subterranean rone 
within the wellbore, fluidiciy coupling at least one of the perforated tubuiars yM\ the 
produdng subterranean zone, monitoring the operating temperatures, prsssures, and 

15 flow rates within one or more of the perforated tubuiars. and controlling the flow of 
fluidic materials through the perforated tubuiars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subterranean zone from a secofKl subterranean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubuiars within the wellbore, the solid tubuiars traversing the first subterranean zone, 
means for positioning one or more perforated tubuiars within the wellbore. the 
perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at teast one of the solid tubuiars and perforated tubuiars within the wellbore, 
25 means for fluidiciy coupling flie perforated tubuiars and the solid tebulars, means for 
preventing the passage of flidds from the first subtenranean zone to the second 
subterranean zone within the wellbore external to the solid tubuiars and perfcrated 
tubuiars, means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubuiars, and means for controlling the flow of 
30 fluidic materials through the perforated tubutars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extractir^ materials from a producing subtenranean zone in a wellbore, at 
teast a portion of the wellbore including a casing, has also been described that includes 
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means for positioning one or more soM tubulars within the weni)ore, means for 
positioning one or more perforated hibuiars within the weilbore. the perforated tutMJtara 
traversing the producing subterranean zone, moans for radialiy expanding at ieast one 
of the solid tubulars and the perforated tubulars within the weilbore, means for fluMidy 
5 ooupOng the soBd tubulars with the casing, means for fluidiciy coupling the perforated 
tubulars with the solid tubulars. means for fluidiciy isolating the producing subterranean 
zone from at least one other subteiranean zone within the weilbore. means for fluidiciy 
coupling at least one of the perforated tubulars with the produdrig subterrartean zone, 
means for nKMiHoring the operating temperatures, pressures, and flow rates within orie 
or more of the perforated tubulare. and means for controlling the flow of fluidic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that includes a zonal isolation assembly, 
induding: one or nwe solid tubular members, each soKd tubular member induding one 
or more external seals, one or more perforated tubular members each induding radial 
passages coupled to the solid tubular membera, and one or more solid tubular Hnere 
coupled to the interior surfaces of one or more of the peiforated tubular membere for 
sealing at least some of the radial passages of the perforated tubular membere. and a 
shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomwd by a radial expansion 
process performed within the weilbore, and the solid tubular linere are formed by a 
radial expansion process perfomned within the weilbore. 

A method of isolating a firet subterranean zone from a second subtenranean zone in a 
weilbore has also been descrft)ed that Indudes positioning one or more solid tubulare 
within the weilbore, the sdid tubulars traversing the first subtenanean zone, positioning 
one or more perforated tubulars each induding one or more radial passages vinthin the 
weKbore. the perforated tubulare tavereing the second subterranean zone, radially 

expanding at toast one of the solid tubulare and perforated tubulars within the vvellbore. 
fluMidy ooupHng the perforated tubulare and the primary soHd tubulare, preventing the 
passage of fluids from the first subterranean zone to the second subtenranean zone 
within the weilbore external to the primaiy solid tubulare and perforated tubutere, 
positipning one or more solid tubular linere within the Interior of one or more of the 
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perforated tubulars. and radially expanding and plastically deforming the soTkJ tubular 
liners witliin the interior of one or more of the perforated tubulars to fluldicly seal at 
least some of the radial piassages of the perforated tubulars. 



5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the weiibore, positioning one or more 
perforated tubulars each induding one or more radial passages within the wedbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fiuididy 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subtenranean zone, positioning one or more 

15 solid tubular liners within the interior of one or more of the perforated tubulars, and 
radially expanding and plastically deforming the solid tubular liners within the interior of 
one or more of the perforated tubulars to fluidicly seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isolating a first subtenranean zor>e from a second subtenranean zone in a 
wellbore has also been described that includes means for positioning one or wore solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean, zone, 
means for positioning one or more perforated tubulars each including one or nrK>re 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluidicly coupling the perforated 
tubulars and the solid tijdNjIars, means for preventing the passage of fluids firom the first 
subterranean zone to the second subterranean zone witMn the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more solid 

30 tubular liners within the interior of one or more of the perforated tubulars, and means 
for radially expanding and plastically defbnning the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluidicly seal at least some of the radial 
passages of tfie perforated tubulars. 
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According to another aspect of the present bivention, a system for extracting materials 
from a producing subterranean zone in a weKbbre, at least a portion of the vveiltx>re 
indudbng a casing, has also tieen des<7lt)ed that includes means for positioning one or 
more solid tubuiars within the wellbore* means for positioning one or more perforated 
5 tubuiars each including one or more radial passages within the weiibore, the perforated 
tubuiars traversing the producing subterrsmean zone, means for radially expanding at 
least one of the sdid tubuiars and the perforated tubuiars within the weiibore, means 
for fluididy coupling the soHd tubuiars with the casing, means for Ihjidiciy coupling the 
perforated tubuiars with the sdid tubuiars, means for fluididy isolating the producing 

10. . subterranean zone from at least one other sulAerranean zone within the weiibore, 
means for fluididy coupling at least one of the perforated tubuiars with the produdng 
subterranean zone, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubuiars, and means for radially expanding and 
plasticalty defomiing the sdid tubular liners within the interior of one or more of the 

15 perforated tubuiars to fluididy seal at least sorm of the radial passages of the 
perforated tubulare. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular member induding one 
20 or more external seals, one or nrK>re perforated tubular members each induding radial 
passages coupled to the sdid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular members, arul a shoe coupled to the zonal isolation 
assembly. 

25 

A method of isolating a first subterranean zone from a second subten^nean zone in a 
wellborB has also been described that indudes positioning one or more solid tubuiars 
witMn the weiibore, the solid tubuiars traversing the first siAtorranean zorie, positioning 
one or more perforated tubuiars each induding one or more radial passages within the 
30 weiibore, the perforated tubulare traverelng the second subterranean zone, radially 
expanding at least one of the sdid tubulare and perfmted tubuiars w^ 
fluidicly coupling the perforated tubuiars and the primary solid tubuiars, preventing the 
passage of fluids from the first subterranean, zone to the second subterranean zone 
within the welibora external to the fxiwagy solid tubuiars and perforated tubuiars. 
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sealing off an annular region within at least one of the perforated tubulars» and injecting 
a hardenat^ fluidic sealing material into the sealed annular regions of the perforated 
tubuiars to seal off at least some of the radial passages of the perforated tutnilars. 

5 A method of extracting materials firom a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more soHd tubuiars within the wellbore, positioning one or more 
perforated tubuiars each indudiniB one or more radial passages within the wellbore, the 
perforated tubuiars traversing the producing subtenranean zone, radially expanding at 

10 least one <rf the solid tubuiars and the perforated tubuiars within the wellbore. fluidlciy 
coupBng the solid tubluiars with the casing, fluididy OHipling the perforated tubuiars 
with the solid tubuiars, fluididy isdating the produdng subterranean zone from at least 
one other subtenranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubuiars with the produdng subterranean zone, sealing off an annular region 

15 within at least one of the perforated titulars, and injecting a hardenable fluidic sealing 
material into the sealed annular regions of the perforated tubuiars to seal off at least 
some of the radial passages (rf the perforated tubuiars. 

A system for isolating a first subtenanean zone from a second subterranean zone in a 
20 wellbore has also been desoibed that Indudes means for positioning one or more solid 
tubuiars within tiie wellbore, the sdid tubuiars traversing the first subterranean zone, 
means for positioning one or more perforated tubuiars each induding one or more 
radial passages within the welltK^re, the perforated tubuiars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubuiars and 
25 perforated tubuiars within ttie weHbore, means for fluididy coupling the perforated 
tubuiars and the solid tubuiars, means for preventing the passage of fluids from the first 
subterranean zone to the second subtenranean zon^ within the wellbore external to the 
primary solid tubuiars and perforated tubuiars, means for sealing off an annular region 
within at least one of the perforated tubuiars, and means for ir\jecting a hardervsible 
30 fluidic sealing material into the sealed annular regions of the perforated tutuilars to seal 
off at least some of the radial passages of the perforated tubuiars. 

A system for extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that indudes 
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means for positioning one or mora solid tubulars within the wellt)ore, means for 
positioning one or more perforated tubulars each Including one or more radial 
passages within the welll)ore, the perforated tubulars traversing the producing 
subterranean zone, means for riadially expanding at least one of the solid tubulars and 
5 the perforated tubulars within the wellbore, means for fluidldy coupling the solid 
tubulars with the casing^ meahs for fiuididy coupling the perforated tubulars with the 
solid tubulars. means for fiuididy isolating the producing subterranean zone from at 
least one other subtenranean zone within the wellbore, means f6r fiuididy coupling at 
least one of the perforated tubulars vnth tlie produdng subterranean rone, means for 
10 sealing off an annular region within at least one of the perforated tubulars, and means 
for injecting a hardenable fluidic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubi^. 

15 An apparatus has; also been described that indudes a zonal isolation assembly 
positioned within a wetlbore that traverses a subterranean fonmatibn induding: one or 
more solid tubular memt)ers» each solid tubular memt>er Induding one or more external 
seals* one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are fonmed by a radial expansion 
process perfomned within the wellbore, and at least one of the perforated tubular 
numbers are radially expanded into Ir^timate contad with the subterranean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into Intinruite contad with the subtenanean formation compress the 

25 subterranean fonnation. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
welBxxe has also been described that Indudes positioning onis or more solid tubulars 
within the weltbore. the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the wellbore each Induding one or more radial 
passages, the perforated tubulars traversing the second subterranear> zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intimate conted 
with the second subterranean zone, fiuididy coupling the perforated tubuters and the 
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soBd tubulars, and preventing the passage of fluicis from the first subterranean zone to 
the second suMenBnean zone within the wellbore external to the solid tubuiars and 
perforated tubuiars. In an exemplary embodiment, the perforated tubuiars that are 
radial^ expanded into intimate contact with the second subtenranean zone compress 
5 the second subterranean zone. In an exemplary mibodiment, the method further 
IncfcJdes vibrating the second subtenranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
nnethod further includes vibrating the second subtonanean zone to dean the radial 
passages of the perforated tubuiars that are radially expanded into intimate contect 
10 • with the seoohd subterranean zone. In an exemplary embodiment, the method further 
Includes applying an impulsive load to the perforated tubuiars that are radial^ 
expanded Into Intimate contact with the second subterranean zone to increase the rate 
of recovery of hydrocartx)ns from the seoohd subterranean zone. 

15 A method of extracting nriaterials frtxn a producing subterranean zone in a wetlbore, at 
least a portion of the wellbore including a casing/has also been described that includes 
ppsitkming one or more solid tubuiars within the wellbore, positioning one or more 
perforated tubuiars within the wellbore each including one or rnore radial passages, the 
perforated tubuiars traversing the prcxiucing subterrariean zone, radially expanding at 

20 least one of the solid tubuiars and the perforated tubuiars within the wellbore* radially 
expanding at least one of the perforated tubuiars into intimate contact with the 
pnxtudng subtenranean zone, flutdidy coupling the solid tubuiars with the casing, 
fluididy coupHng the perforated tubuiars with the solid tubuiars, fiuidicly isolating the 
producing subterranean zone from at least or^ other subterrar^ean zone within the 

25 welibore, and fluididy coupling at least one of the perforated tubuiars yA\h the 
producing subterranean zone. In an exemplary embodiment, the perforated tubuiars 
that are radially expanded into intimate contact with the produdng subterranean zone 
compress the produdng subtenanean zone. In an exemplary embodiment, the method 
further indudes vibrating the produdng subterranean zone to Increase th9 rate of 

30 reoGveiy of hydrocartxm from the produdng subterranean zone. In an exemplary 
embodiment, the method further indudes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubuiars that are radially expanded into 
intimate oontad with the produdng subterranean zone. In an exemplary embodlrhent, 
the method further indudes applying an impulsive load to the perforated tubuiars that 
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are radially expanded Into intimate contact with the producing subterranean zone to 
increase the rate of recovery of ltydrocarl}on$ from the producing subterranean zone. 

A system for isolating a first subterranean zone ftom a second subtenaneah zone in a 
5 weHbore has also been described Uiat includes means for positioning one or rnore solid 
tubulars within the wetlbore, th6 solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the welibore each 
including one or more radial passages, the perforated tubulars traversing the'seoond 
subtenranean zone, means for radially expanding at least one of the sdld tubulars and 

1 0 perforated tubulars within the welibore^ means for radially expanding at least one of the 
perforated tubulars into ifitinnate contact with the second subtenranean zone, means for 
fluididy coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterraneiBn zone within the wejibore extemal to the solid tubuiars and perforated 

IS tubulars* In an exemplary embodiment, the nteans for radially expanding at least one 
of the perforated tubulars Into Intimate contact v/Kh the second subterranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodiment; the system further includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocart)ons from the second subterranean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the second subterranean zone. In 
an exemplary embodiment, the system further includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 

25 contect vMth the second subterrBnean zone to increase the rate of recovery of 
hydrocart>ons from the second subtenranean zone. 

A system for extracting materials from a producing subtenranean zone in a welibore. at 
least a portion of the welibore including a casing, has also been described that includes 
30 means for positioning one or more solid tubuiars within the welibore, means for 
positioning one or more perforated tubuiars within the welibore each including one or 
more radial openings, the perforated tubulars travershg ttie producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars wiUiin ttie welibore, means for radially expanding at least one of the perforated 
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tid)ulais Into intimata contact with the producing subteiranean zone, means for fluididy 
coupling the solid tutHilare with the casing, means for fluididy coupling the perforated 
tubutais yvith the solid tulxitars. means for fluididy isolating the produdng subterra^ 
zone from at least one other subtetranean zone wNhin the welltxm. and means for 

5 .fluididy ooupDng at least one of the perforated tubulars with the produdng 
subtenanean zone. In an exemplary embodiment, the means for iBdiaRy expanding at 
least one of the perforated tubulars into intimate contad with the produdng 
8id)terranean zone comprises means for compressing the produdng subterranean 
zone. In an exemplary embodiment, the system further indudes means for vibrating 

10 the producing subterranean zone to Increase the rate of reooveiy of hydrocarbons from 
the produdng subterranean zone, in an exemplary embodiment the system further 
Indudes means for vibrating the produdng subtenanean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contad 
with the produdng subtenranean zone. In an exemplary embodiment, the system 

15 further indudes nwans for applying an- impulsive load to the perforated tubulars that 
are radially expanded into Intimate contact with the produdng subtenanean zone to 
increase the rate of recovery of hydrocarbons from the produdng subtenranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
20 positioned within a yvellbore that traverses a subterranean fonnation and indudes a 
perforatMl welltwre casing, Induding: one or more solid tubular members, each solid 
tubular member induding one or more external seals, one or more perforated tubular 
members coupled to th^ solid tubular members, and a slwe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
25 tubular members are fonmed tyy a radial expansion prooisss perfonned within the 
welibore. and at least one of the perforated tubular menfd)ors are radially expanded Into 
intimaie contad with tlie perforated weObore casing. In an exemplary embodiment, the 
perforated tubular members that are radially expanded ,into intimate contact with the 
perforated casing compress the subtenanean formation. 

30 

A method of isolating a first subtenanean zone flrom a second subterranean zone in a 
welibore that indudes a perforated casing that traverses the second subtenanean 
zone, has also been described that Indudes positioning one or more solid tubulars 
wHNn the weMlore, the solid tubulars traversing ttte first subterranean zone, positioning 
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one or more perforated tubulars within the wellbore each including one or nnore radial 
passages, the perforated tubulars traversing the second subterranean 2one« radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore. radially expanding at least one of the perforated tubulars into iritlnnate oontact 

5 with the perforated casing, fluldidy coupling the perforated tubulars and the solid 
tubulars, and preventing the passage of fluids from the fi^t sidrterranean zone to the 
seoond subterranean zone within the wellbore external to the solid faibutars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into Intimate contact with the perforated casing comprass the second 

10 subterranean zone, in an exemplary embodiment, the method further Includes 
vibrating the seoond subtenranean v>m to incrlsase the rate of recovery of 
hydrocarbons from the seoond subten^nean zone, in an exemplary embodiment, the 
method further indixJee vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

IS with the perforated casing. In ah exemplary embodiment, the method further indudes 
applying an impulsive load to the perforated tubulars that are radially expended into 
intimate oontect with the perforated casing to increase the rate of recovery of 
hydrocart)ons from the seoond subterranean zone. 

20 A method of extracting materials from a produdng subten^nean zone In a wellbore, at 
least a portion of the wellboiB induding a casing and a perforated casing that traverses 
the produdng subterranean zone, has also been described thiat indudes positioning 
one or nx>re solid tubulars within the wellbore, posltiohirig one or more perforated 
tubulars within the wellbore each induding one or more radial passages, the perforated 

25 tubuters traversing the produdng subtenanean zone, radially expanding at least one of 
the solid tubulars and the perforated tubulars within the wellbore, radially expanding at 
least one of the perforated tubulars into intinrate contect with the perforated casing, 
fiuididy coupling the solid tubulars with the casing, flutdidy coupling the perforated 
tubuters with the solid tubulars, fluldidy isotating the produdng subterranean zone from 

30 at least one other subtenranean zone wittiin the wellbore, and fluidic^ coupling at teast 
one of the perforated tubulars with the produdng subtenranean zone. In an exemptery 
embodiment, the perforated tubulars that are radially expanded into intimate contect 
with the perforated casing compress the produdng subtenranean zone. In an 
exemptery emt)Odiment, the method further Indudes vibrating the produdng 
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subterranean zone to increase the rate of reoovery of hydrocartx>ns from the prddudng 
sutyterranean zone. In an exemplary embodiment, the method further includes 
vibrating the producing subterranean zone to dean the radial passages of the 
pefforated tubuiars that are radlaily expanded into intimate contact with the perforated 
S casing. In an exemplary embodiment, the method further includes applying an 
impulsive load to the perforated tubuiars that are radially expanded into intimate 
contact with the perforated tubulans to increase the rate of recovery of hydrocarbons 
from the producing subtenranean zone. 

10 ; A system for isolating a first subterranean zone fixm a second subtenant 

weilbore that includes a perforated casing that traverses the second subterranean 
zone, has also been described that includes means for positioning one or more solid 
tubuiars within the weilbore, the solid tubuiars traversing the first subtenanean zone, 
means for posiHoning one or more perforated tubuiars within the weilbore each 

IS including one or more nxiiai passages, the perforateid tubuiars traversing the second 
subterranean zone, mearis for radially expanding at least one of the solid tubuiars and 
perfonated tubuiars within the weilbore. means for radially expanding at least one of the 
perforated tubuiars into intlnnate contact with the perforated casing, meansf for fluididy 
coupling the perforated tubuiars and the solid tubuiars, and means for preventing the 

20 passage of flukls from ttvs first subterranean zone to the second subterranean zone 
within the weilbore extemal to the solid tubuiars and perforated tubuiars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubuiars into intimate contect with the perforated casing comprises means for 
compressing the second subterranean zone, in an exemplary embodiment, the system 

25 further includes means for vibrating the second subtenanean zone to Inaease the rate 
of reoovery of hydrocallMms from the second subtenranean zone. In an exemptery 
embodiment, the system farther indiides means for vibrating the second subterranean 
zone to dean the radtel passages of the perforated tubuiars that are radially expanded 
into intirhate contact with the perforated casing. In an exemplary embodiment, the 

30 system further Indudee means for applying an impulsive load to the perforated tubuters 
that are radially expanded Into intimate contact viith the perforated casing to increase 
the rate of recovery of hydrocarbons from the second subterranean zone. 
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A system for extracting materials from a produdng subterranean zone in a welltx>rG. at 
least a portion of the wellt)ore including a casing and a perforated casing that traverses 
the producing sutyterranean zone, has also been described that includes means for 
positioning one or mors solid tubulars within the wetlbore, means for positioning one or 
5 more perforated tubulars within the wellbore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially expanding at least one of ttie solid tubulars and the perforated tubulars 
within the wellbore, means for radially expanding at least one of the perforated tubulars 
into intimate contact with the perforated casing, means for fluididy coupljng the solid 

10 tubulars with the casing, nrieans for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the producing subtenranean zone Irom at 
least one other subtenanean zone within the wdilbore, and means for fluididy coupling 
at least one of the perforated tubulars with the produdng subterranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubulars into intimate contad with the perforated casing comprises means for 
oompressing the produdng subtenanean zone. In an exemplary embodiment, the 
further Indudes means for vibrating tto produdng subtenBnean zone to Increase the 
rate of recovery of hydrocarboris from the produdng subterranean zone. In an 
exemplary embodiment, the system further indudes means for vibrating the produdng 

20 subtenranean zone to dean the radial passages of the perforated tubulars that are 
. radially expanded into intimate conted with the perforated casing, in an exemplary 
embodiment, the system fulher indudes means for applying an impulsive load to ttie 
perforated tubulars that are radially expanded Into intimate contact with the perforated 
casing to Increase the rate of recovery of hydrocarbons from the produdng 

25 subtenanean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more sdid tubular members, each soHd tubular member induding one 
or more external seals, one or more perforated tubular members each Induding radial 
30 passages coupled to the soKd tubular members, and one or more perforated tubular 
lltms each induding one or mors radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubidar ntenrAers and the perforated 
tubular members are formed a radial expansion process perfomned within the 
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wellbore, and the perforated tubular liners are formed by a radial expansion process 
performed vrithin the wellbore. 

A method of Isolating a first subterranean rone from a second subterranean zone in a 
5 wellbore has also been described that includes positioning one or more solid tubulars 
wtthin the wellbore, the solid tubulars traversing the first subtenanean zone, positioning 
one or more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
10 fluidicly coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary soRd tubulars and perforated tubulars. 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulan^, and radially expanding and plastically defomfiing Vna perforated 
15 tubular liners within the interior of one or more of the perforated tubulars* 

A method of extracting materials from a producing subten^nean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 

20 perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tiri^ulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 

25 one other subterranean zorte within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subtenanean rone, positioning one pr more 
perforated tubular linere within the Interior of one or mors of the perforated tubulars, 
and radially expanding and plastically defonning the perforated tubular liners within the 
interior of one or more of tto perforated tubulars. 

30 

A system for isolating a first subterranean zone from a second subtenanean zone In a 
wellbore has also been described that indudes rrieans for positioning me or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positfoning one or more perforated tubuiais each induding one or mbre 



68 



radial passages within the w8llt)ore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tutnjiars and 
perforated tubulars within the wellbore. nneans for fluidicly coupling the perforated 
tubulars and the solid tubulars, rneans for preventing the passage of fluids from the first 
5 subtenranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perftrated tubulars, means for positioning one or more 
perforated tubular Hners within the interior of one or more of the perforated tubulars, 
and mearis for ladialiy expanding and plastically defomiing the perforated tubular llnere 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subtenranean zone In a wellbore, at 
least a portion of the wellbore indiKling a casing, has also been described that includes 
means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 

15 passages within the wellbore. the perforated tubulars traversing the producing 
subterranean zone, means for radialty expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluidicly coupling the solid 
tubulars with the casing, means for fluidldy coupling the perforated tubulars with the 
solid tubulars, means for fluidicly rotating the producing subterranean zone from at 

20 least one other subterrariean zone within the wellbore, means for fluidicly coupling 
at least one of the perforated tubulars with the producing subterranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and means for radially expanding and plastically deforming the 
perforated tubular liners within the interior of one or mom of the perforated tubulars. 

25 

An apparatus has also been described that Includes a zonal isolation assembly 
including: one or wotb solid tubular members, each solid tubular member including one . 
or more external seals, two or mors perforated tubular members each including radial 
passages coupled to the solid tubular members, and one or more one-way valves for 
30 . oontroDably fluidicly coupHng the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubuter members and the 
perforated tubular members are fomned by a radial expansion process perfomied within 
the wellbore. 
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A method of isoiattng a first subterranean zone from a second subterranean zone 
having a plurality of producing anes in a wellbore has also been described that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulare 
traversing the first subterranean zone, positioning two or more perforated tubulars each 
5 including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubuters within the wellbore, fluldidy coupling the perforated 
tubulars and the primary soNd tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
10 ' primary solM tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depteted to one of ttie producing zones 
that has been depleted. 

A method of extracting materials from a wellbore ha^nng a plurality of producing 
15 subterranean zones, at least a portion of the wellbore including a casing, has also been 
described that includes positionir^ one or more solid tubulars within the wellt)ore, 
positioning two or more perforated tubulars each ir>ciudlng one or nrK>re radial passages 
within the wellbore, the perforated tubuters traversing the producing subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellborSp fluldidy coupling the solid tut)ulars with the casing, flutdidy couplirtg 
the perforated tubulars with the solid tubuters, fluidldy isolating the produdng 
subterranean zone from at least one other subterranean zone within the welltiorB, 
fluldidy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, (^eventing fliAds from passing from one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depteted. 

A system for isolattng a fM. subterranean zone ftbm a second subtenranean zone 
having a plurality of produdng zones In a wellbore has also been described theit 
indudes means for positioning one or more solid tubuters within the wellbore. the solid 
30 tubuters traversing the first subtennanean zone, means for positioning one or nwre 
perforated tubuters each including one or more radtel passages within the wellbore, the 
perforated tubuters traversing the second sutrferranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellt>ore, 
means for fluidldy coupling the perforated tobuters and the solid tubulars, means for 
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preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the primary sdid tubulars and 
perforated tubulars, means for posiQonirig one or more perforated tubular liners within 
the \ntK\or of one or more of the perforated tubulars, and means for prevmting fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. < 

A system for extracting materials from a plurality of producing subterranean zones in a 
wBllbore, at least a portion of the weilbore Including a casing, has also been described 

10 that includes medns for positioning one or more solid tubulars witNn flie weilbore. 
means for positioning one or more perforated tubulars each including dne or more 
radial passages within the weilbore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the. weilbore. means for fluididy coupling the solid 

15 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isdating the produdng subtenranean zone from at 
least one other subtenranean zone within the weilbore. means for fluididy coupling at 
least one of the perforated tubulars v^th the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the Interior of one or more of 

20 the perforated tubulars, and means for preventing fluids from passing from one of the 
produdng zones that has not been depleted to one of the produdng zones that has 
been depteted. 

An apparatus for extracting geothermal energy from a subterranean fonnation 
25 containing a source of geothermal energy has also been described that indudes a 
zonal isolation assembly positioned within the subten^nean formation induding: one or 
mors solid tubuiar ntemt^rs. each solid tubular member induding one or more extemal 
seals, one or more perforated tubular menit>ers each induding radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each bfiduding 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the ronal isolatibn asseiTtf)ly. At 
least one of the solid tubular members arul the perforated tubular members are tbmned 
by a radial expansion process performed within the weilbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
including a source of geothenmal energy in a wellbore has also been described that 
includes positioning one or more solid tubulars within the wellbore, ttie solid tubulars 
traversing the first subtenranean zone, positioning, one or more perforated tubulars 
5 each including one or more radial passages within the wellbore. the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbim, fluididy coupling the perforated 
tubulars and the primary solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subtenranean zone within the wellbore external to the 
10 primary soUd tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or. more of the perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular liners within the interior of 
one or nfK)re of the perforated tubutars. 

15 A method of extracting geothenmal energy from a subterranean geothemnal zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes positioning one or more solid tubulars within the wellbore, positioning one 
or rTK>re perforated tijbulars each including one or more radial passages within ttie 
wellbcHe, the perforated tubulars traversing the subterranean geothermat zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars wlttiin ttie 
wellbore, fluididy coupling the sdid tubulars with the casing, fluididy coupling itm 
perforated tubulars with ttie solid tubulars, fluididy isolating ttie subterranean 
geottiermal zone from at least one other subterranean zone within the wellbore, and 
fluididy coupling at least one of the perforated tubulars wtth ttie subtenanean 

25 geottiermal zone. 

A system for isolating a first subterranean zone from a second geottiermal 
subterifanean zone in a wellbore has also been described ttiat indudes means for 
positioning one or more solid tubulars wittiln ttie wellbore, the solid tubulars traversing 
30 ttie first subterranean zone, means for positiohing one or more perforated tubulars 
each induding one or more radial passages wittiln ttie wellbore, ttie perforated tubulars 
traversing ttie second geottiermal subtenranean zone, means for radially expanding at 
least one of ttie solid tubuters and perforated tubulars within ttie wellbore, means for 
fluididy coupling ttie perforated tubulars and ttie soHd tubuters, and means for 
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preventing the passage of fluids from the first subterranean zone to the second 
geothermal subterranean zone within the weltbore extemcri to the primary solid tubulars 
and perforated tubulars. 



5 A system for extracting geothemnal eneigy from a subterranean geothermal zone in a 
welibore, at least a portion of the welibore including a casing* has also been described 
that includes means for posiGohing one or more solid tubulars within the weDbore, 
nrteans for positioning one or more perfcnated tubulars each Including one or more 
radial passages within the welibore^ the perforated tubulars traversing the subterranean 

10 geothermal mrm, means for radial^ expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, means for fiuididy coupling the sold 
tubulars with the casing, means for fluldidy coupling the perforated tubulars with the 
solid tubulars, means for fiuididy isolating the subterranean geothemtal zone frorri at 
least one other subterranean zone within the w^lbore, and means for fluldidy coupling 

15 at least or)e of the pirated tubulars with the subterranean geothermal zone. 

An apparatus has also been described that indiides a zonal isolation assembly 
induding: one or more solid tubular members, each sdid tubular member induding one 
or more external seals, one or more perforErted tubular members each induding one or 

20 more radial passages coupled to the solid tubular memt>ers, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
wellt)ore, and the radial passage of at least one of the perfected tubular members are 
deaned by further radial expansion of the perforated tubular members within the 

25 welibore. 

A method of isolating a first subterranean zone from a secmd subtenanean zohe in a 
wellt)ore has also been described that includes positioning one or more, solid tubulars 
within the welibore, the aoiid tubulars traversing the first sublenranean zone, positioning 
30 one or mora perforated tubulars within the welibore each Indudng one or more radial 
passages, the perforated tubulars traversing ttie second subtenrar^n zone, radially 
expanding at least one of the primary soHd tubulars and perforated tubulars within the 
welibore, fluidicly coupling the perforated tubulars and the sdid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second suMenranean zone 



within ttie weHbore extemial to the solid tubulars and perforated Uibuiars, and cleaning 
materials from the radial passages of at least one of the perforated bJbuiars by further 
radial expansion of the perforated tubulars within the wellbore. 

5 A method of extracting materials from a producing subtenranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial pass^es, the 
perforated tubulars traveling the producing subten^nean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fkjididy 
coupling the solid hibulars with the ca^ng, fiuldidy coupling the perforated tubulars 
with the solid tubulars, fiuidiciy isdating the producing subtenranean zone from at least 
one other subterranean zone within the wellbore, fkjididy coupling at least one of the 
perforated tubulars with the producing, subterranean zone, monitoring the operating 

15 temperatures, pressures, and flow rates within one or more of the perforated ftibulars, 
and cleaning nuaterials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars witfiin the wellbore. 

A system for isolating a first subterranean zone from a second subtenanean zone In a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the periorated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fiuidiciy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the fir^ 
subterranean zone to the second subterranean zonb within the wellbore external to the 
solid tubulars and perforated tubulars, and means for cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the wellborB. 

A system for extracting materials from a producing subterranean zone in a weRbore, at 
least a portton of the wellbore including a casing, has also been described that includes 
means for proifloninig one or more solid tubulars within the wellbore, means for 
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posltiohing one or moie perfbiated tubulars within the weillMre each including one or 
more radial passages, the perforated tubulars traversing the produdng subterranean 
zone, means for radiaHy expanding at least one of the soiid tubulars and the peiforaM 
tubulars within the wellbore, means for fiuidiciy coupling the solid tubulars with the 
5 casing, means for fiuidiciy oouphig ttie perforated tubulars with the solid tubulars. 
means for fhjidicly isolating the produdng sublenanesm zone firom at least one other 
subtenanean zone yMMn the wellbore. means for fluididy ooufding at least one of the 
perforated tubidars with the producing subterranean zone, and means for cleaning 
materials firom the racttal passages of at least one of the perforated tubulars by further 
10 radial expansior) of the perforated tubulars witNn the weiRxHe. 

Although IHustnitive embodiments of the invention have been shown and described, a 
wide range of modification, changes and substitution is contemplated In the foregoing 
disdosurei. In some instances, some fsatures of the present invention may be 
16 empkxjfBd without a corresponding use of the other fsatures. Accordingly. It Is 
appropriate that the appended daims be constnied broadly «id in a manner oonsistmt 
. with the scope of the invention. 
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CLAIMS 



1 . An apparatus, ccHnprising: 

a zonal isolation assemtily comprising: . 
5 one or nxxe solid tubular members, each solid tubular member including one or 

more external seals; 

two or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for oontTQlteMy fluididy coupling the perforated 
10 tubular menrA)6rs; and 

a shoe coupled to the zonal isoiajtion assembly; 

wherein at least one of the solid tubular membm and the perforated tubular 
menr^iers are formed by a radial expansion process performed wittiin the wellbore. 

15 2. A method of isolating a first subterranean zone from a second subterraneian 
zone having a plurality of producing zones In a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning two or more perforated tubulars each including one or more radial 
20 passajges within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellt)ore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
25 preventing the passage of fluids from the first suribterranean wne to the second 

subterranean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars; and 

* preventing fluids from passing from one of the producing zones that has not 
been depteted to one of the producing zones that has been depleted. 

30 

3. A method of extracting materlais from a wdlbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 



positioning two or more perforated tubulars each including one or more radial 
passages within the wellbore» the perforated tubulars traversing the producing 
subterranean zonds; 

radiaHy expanding at least one of the solid tubulars and the perforated tubulars 
5 within the welibore; 

fluMicly coupling the solid tubulars with the casing; 
ftutdidy coupHng the perforated tubulars with the solid tubulars; 
fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the welibore; 
10 fluididy coupling at least one of the perforated tubulars with the produdng 

subterranean zone; 

preventing fliMs from passing from one of the produdng zones that has not 
been depleted to one of the produdng zones that has been depleted. 

15 4. A system for isoiating a first dubtorranean zone from a second subterranean 
zone having a plurality of produdng zones in a welibore, comprising: 

means for positioning one' or more solid tubulars within the welibore, the solid 
tubulars traversing the first subtenanean zone: 

means for positioning one or more perforated tubulars each induding one or 
20 more radial passages within the welibore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the welibore; 

means for fluididy coupling the perforated tubulars and the sdid tubulars; 
25 means for preventing the passage erf fluids from the first subterranean zone to 

the second subterranean zone within the welibore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or mors of the perforated tubulars; and . 
30 means for preventing fluids fronn passing from one of the produdng zones that 

has not been depleted to one erf the produdng zones that has been depleted. 

5. A system for extracting materials from a plurality of produdng subterranean 
mnes in a welibore, at least a portion of the welibore induding a casing, con^rising; 
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means for posifioning one or more solid tubulars within the welibore; 

means for positibhing one or more perforated tubulars each Inqluding one or 
more radial passages within the welltxm. the perforated tubulars traversing the 
producing subtenranean zones; 
5 means for radially expanding! at least one of the solkt tubulars and the 

perforated tubulars wiMn the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy IsoiaHng the produdng subterranean zone from at least one 
10 othersubterranean zone within the wellbore; • 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone; 

means for positioning one or more perforated tubular liners wittiin the interior of 
one ormoreofthe perforated tubulars; and 
15 means for preventing fluids from passing from one of the producing zones that 

has not been depleied to one of the produdng zones that has been depleted. 
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1. An apparatus, comprising: 

a zonal isolation assemt>ly oomprising: 

one or more solid tubular members, each solid tubular member Including one or 
5 more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluldic materials through the perforated tubular members; 

onis or more temperature sensors operably coupled to one or more of the 
10 perforated tubular members for monitoring the operating temperature within the 
perforated tubular members; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monib»1ng the operating pressure within the perforated 
tubular men43(er5; and 

15 one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal Isolation assembly; and 

a controller operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and cpntrolling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the weilbore. 

25 2. A method of is(^ating a first subtenranean zone from a second subtenanean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the wellbore, the perforated 
30 tubulars traversing the second subtenrariean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulans within the wellbore; 

fluidiciy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
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subterranean zone within the wellbore external to the solid tubulars and perforated 
tutnJiars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
rnore of the perforated tubulars; and 
5 controlling the flow of fluidic materials through the perforated tubulars as a 

function of the rnonitDred operating tenripmtures, pressum^ 

3. A method of extracting materials from a producing subterranean zone in a 
wellbore^ at least a portion of the wetibore including a casing, comprising; 

10 positloningoneormoresolid tubulars within the wellbore; 

. positioning one or more perforated tubulars within the wellbore, the perforated 
tid^ulars traversing the producing subtenranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
1 5 fluididy ooupl'mg the solid tubulars with the casing; 

fluididy oouplir^ the perforated tubulars with the solid tubulars; 
fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluktidy coupHng at least one of the perflated tubulars with the produdng 
20 subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

25 

4. A system for isoiatir^ a first subterranean zone from a second subterranean 
zone in a wellboTB, comprising: 

' means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
30 means for positionfaig one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the second sutytenanean zone; 

means for radially expanding at least one pf the solid tubulars and perforated 
tubulars within the wein)ore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone wtthln the wellbore external to the solid tubulars and 
perforated tubulars; 

means for monitoring the operating temperatures^ pressures, and flow rates 
wiMn one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
as a function of the nnonitored operating temperatures, pressures, and flow rates. 

5. A system for extracting rnateriate from a producing subterranean zone in a 
wtilbore. at least a portion of the weiHbore Indudihg a casing, comprising; 

nneans for positioning one or more solid tubulars within the weUbore; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars' traversing the producing subtenranean zone; 

means for radially expanding at least one of the solid tubulars and the 

perforated 
tubulars within the wellbore; 

n>eans for fluidldy coupling the solid tubulars with the casing; 

means fcM* fluldidy coupling ttie perforated tubulars with the solid tubuiars; 

means for fluidldy isoiating the producing subtenranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluldidy coupling at least one of the perforated tubulars with the 
produdrig subterranean zone; 

means for monitoring the operating temperature, pressures, and flow rates 
within one or more of the perforated tubulars; and - 

means for controliing the flow of fluidic materials through the perforated tubulars 
as a fonctkm of the nrKXiitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 

me or more solid tubular members, each sofld tubular member induding one or 
more external seals; 

one or more perforated tubular members each induding radial passages 
coupled to the solid tubular members; and . 

one or more solid tubular llnere coupled to the interior surfooes of one or more 
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of the perforated tubular members for sealing at least some of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal isolation assenrri^ly; 

wherein at least cme of the solid tubular members and the perforated tubular 
5 members are formed by a radial expansion process performed within the wellbors; and 
wherein the solid tubular liners are formed tiy a radial e)q}ansion process 
perfbnmed within the weilbora. 

7. A method of isolating a first subterranean 2XMie from a second subterranean 
10 zone in a weilbore, comprising: 

positioning one or more solid tubulars within the wellbbre. the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars travenM'ng the second 
15 subterranean zone; 

radially expanding at least one of the solid tidniiars and perforated tubulars 
within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
20 subterranean zone within the wellbore external to ttte primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or more of 
the perforated tubulars; and 

radially expanding and plasticaHy defomning the solid tubular liners within the 
25 interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubuters. 

8. A method of extracting materiate from a produdng subtenanean zone in a 
welttxm, at least a portion of the wellbore inditing a casing, comprising; 

30 positioning one ormore soTid tubulars within the wellbore; 

posittoning one or more perforated tubulars each induding one or more radial 
passages within the wellbore, the perforated tubulars traversing the produdng 
siA>terranean zone; 
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FadiaHy expanding at least one of the solid tubulars and the perforated tut>ular5 
within the wellbore; 

fluididy coupling the solid fajbulars with the casing; 

fluididy coupling the perforated tut>ulars wKh the solid tubulars; 
5 fiuidiciy isolating the producing subterranean zone from at least one other 

subtenanean zone wKhhtfie wellbore; 

fluididy coupling at least one of the perforateid tubulars with the produdng 
subterranean zone; 

positioning one or more solid tubular liners within the interior of one or more of 
10 the perforated tubulars; and 

radially expanding and plastically defomning the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of tiie perforated tubulars. 

15 9. A system for isolating a first subtsnranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

rnaans for positioning one or more perforated tubulars each including one or 
20 more radial passages within the wellbore, the perforated tubulars traversing the second 
subtenanean zone; 

means for radially expanding at least dne of tto solid tubulars and perforated 
tubulars within the wellbora; 

means for fluididy coupling the perforated tubulars and the sdid tubulars; 
25 means for preventing the passage of fluids from the first subtenanean zone to 

the second subtenanean zone within the wellbore external to the primaiy sdid tubulars 
and perforated tubulars; 

means for positioning one or more solid tubular liners within the interior of one 
or more of the perforated tubulara; and 
30 means for radially expanding and plastically defbnning the sdid tubular liners 

within the interior of one or more of the perforated tubulars to fluhJicly seal at least 
some of the radial passages of the peribrated tubulars. 



83 



10. A system for extracting materials from a producing subterranean zone In a 
w^ibore, at least a portton of the welltxm Including a casing, comprising: 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tiribulars each including one or 
5 mors radial passages within the wellbore, the perforated tubulars traversing the' 
producing sublen^nean zone; 

means for radially expanding at least one of the solid tubulars and the 
perfDtated tubulars within the wellbore; 

means for fluididy coupBng the solid tubulars with the casing; 
10 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluidicly Isolating the produdng subtenranean zone from at least one 
other subterranean zone within the wellt)ore; 

means for fluidtcly CQMpling at least one of the perforated tubulars with the 
produdng subterranean zcme; 
15 means for positioning one or more solid tubular liners within the interior of one 

or more of the perforated tubulars; and 

means for radially expanding and piasttcatly deforming the sdid tubular liners 
within the interior of one or more of the perforated tubulars to fluidicly seal at least 
some of the radial passages of the perforated tubulars, 

20 

11. An apparatus, comprising: 

a zonal Isolation assembly comprising: 

one or more solid tubular members, each solid tubular member induding one or 
more external seals; 

25 one or more perforated tubular menr^rs each induding radial passages 

coupled to the solid tubiiiar members; and 

a sealing material coupled to at toast some of the perforated tubular members . 
for sealing at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly. 

30 

12. A method of Isolating a first subterranean zone from a second subterranean 
zofie In a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
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posttioning one or more perforated tubulars each including one or more radial 
passages within the welltx)re. the perforated tubulars traversing the seqond 
subterranean zone; 

radially expanding at least one of the solid Ujbuiars and perforated tubulars 
5 within the wtiibore; 

fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid, tutnilars and 
perforated tubulars; 

1 0 sealing off an annular region witMn at least one of the perforated tubulars; and 

injecting a hardenaUe fluidic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extractihg matdriais from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars wthin ttie wellbore; 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traveraing the producing 
20 subtenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fhildidy coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
25 fluidicly isolating the producing subterranean zone from at least one other 

subtenanean zone within the wellbore; 

fluidicly coupling at least one of the j^rforated tubulars with the producing 
subterranean zone; 

sealing off an annular region within at least one of the perforated tubulara; and 
30 . inJecUng a hardenabte fluidic sealing material into the sealed annuter regions of 

the perforated tubulara to seal off at least some of the radial passages of the perforated 
tutniters. 
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14. A system for isolafing a first sul^rranean zone from a second subterranean 
zone in a welitxm. conwising: 

means for positioning one or more soBd tubulars within the wellbore* the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubuiars each including one or 
more radial passages within the weiibors, the perforated tubulars traversing the second 
subterranean zone.; 

means for radially expanding at least one of the solid tubuiars and perforated 
tubulars within the wellbore; 

means for fluididy coupKng the perforated tubulars and the solid tubulars; 

means for preventing the passage of flirids finom the first subterranean zone to 
the second subtenranean zone within the wellbore extomai to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated 
tubulars; and 

means for injecting a hardenable fluidic sealing material Into the sealed annular 
regions of the perforated tubulars to seal off least some of the radial passages of the 
perforated tubuiars. 

15. A system for extracting materials from a producing subten^nean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbors, the perforated tubulars traversing the 
producing subtenranean zone; 

means for radially expanding at least one of the solid tubuiars and the 
perforated tubuiars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubuters vi4th th^ 

means for fiuididy isolating the produdng subterranean zone from at teast one 
other subterranean zone within the wellbore; 

means for fluMidy coupKng at least one of the perforated tubulars with the 
produdng subtenranean zone; 
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means for sealing off an annular region within at least one of the perforated 
tutHjtars; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubujars to seal off at least some of the radial passages of the 
5 perforated tulHilars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
sublBfTanean fbrmatibn, ooinprislng: 
10 one or more soHd tubular members, each solid tubular member induding one CM^ 

mors external seals; 

one or more perforated tubuter members coupled to the solid tubuter members; 
and • 

a shoe coupled to the zonal isolation assembly; * 
IS wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expanston process performed within the wellbore; and 

wherein at least one of the perforated tubuter members are radtelly expanded 
Into Intimate contact with the subterranean fomnation. 

20 17. The apparatus of daim 16. wherein the perforated tubuter members that are 
radtelly expanded into intimate contad with the subterranean fomiation compress the 
subtenanean formation. 

18. A method of teoteting a first subtenranean zone from a second subterranean 
2S 2)ne in a weBbore, comprteing: 

positioning one or more solid tubuters within the wellbore, the solid tubuiars 
traverBing the first subterranean zone; 

positioning one or more perforated tubuiars within the wellbore each induding 
one or more radtel passages, the perforated tubuiars traversing the second 
30 subterranean zone; 

radteyy expanding at least one of the primary solid tubuiars and perforated 
tubuters within the wellbore; 

radially expanding at least one of the perforated tubuiars into Intimate conted 
wHh the second subterranean zone; 
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fluidldy coupling the perforated tubulars and the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone wilhin the wellbore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of claim 18. wherein ttte perforated tubulars that are radially 
expanded into Intimate contact with tiie second subtenranean »ne compress the 
second subterranean zone. 

10 20. The method of dalm 18, further comprising vibrating the second 'Subterranean 
zone to increase the rate of recovery of hydrocart>ons from the second subtenanean 
»ne. 

21. The method of claim 18» further comprising vibrating the second subterranean 
15 zone to dean the radial passages of the perforated tubulars that are radially expanded 

into inthnate contact with the second subterranean zone. 

22. The method of claim 18, further comprising applying an impulsive load to the 
perforated ti^lars that are redially expanded into intimate contact with the second 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

23. A method of extracting materials from a produdr>g subten^nean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

25 positioning one or more soOd tubuiare within the wellbore; 

positioning one or more perforated tubuiare within the wellbore each induding 
one or more radial passages, the perforated tubuiare traversing the prtxludng 
subterranean zone; 

radially expanding at least one of the solid tubuiare and the perforated tubuiare 
30 within the weltbore; 

radially expanding at least one of the perforated tubuiare into intimate contact 
with the producing subterranean zone; 

fluididy coupling the solid tubuiare with the. casing; 

fluidldy coupling the perforated tubuiare with the solid tubuiare; 
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fluidfdy isolating the producing sutrterrandan zone from at least one other 
subterranean zone within the wellbore; and 

fluidtely coupling at least one of the perforated tubulars with the producing 
subterranean zone. ' 

5 

24. The method of datm 23. wherein the perforated tubulars that are radially 
expanded into Intimate contact with the producing subterranean zone compress the 
producing subterranean zone. 

10 25. The method of claim 23. further comprising vibrating ths producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
subtenranean zone. 

26. The method of dalm 23, further comprising vibrating the producing ' 
15 subten^nean zone to clean the radial passages of the perforated tubulars that are 

radially expanded into intinridte contact with the producing subtenanean zone. 

27. The method of claim 23. further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contect with the producing 

20 subterranean zone to Increase the rate of recovery of hydrocart)ons from the producing 
subterranean zone. 

28. A system for isolating a first subtenanean zone from a second subterranean 
zone In a wellbore, comprising: 

25 means for positioning one or more solid tubulars within the wellbore, the solid 

tubuiam traversing the first subterranean zone; 

means for posHiontng one or more perforated tubtiars within the wellbore each 
including one or worn radial passages, the perforated tubulars traversing the second 
subterranean zone; 

30 means fbr radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

means for radteRy expanding at least one of the perforated tubulars into intimate 
contect with the second subterranean zone; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
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means for preventing ihe passage of fluids from the first sut>tenranean zone to 
the second subtarraneari zone within the welibore external to the solid tubulars and 
perforated tubulars. 

5 29. The system of dafm 28. wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
convrtses means for compressing the second subterranean zone. 

30. The system of dalm 28, further comprising means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

31. The system of daim 28, further comprising means tor vibrating the second 
subtenanean zone to. clean the radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate contact with .the second subterranean zone. 

32. The system of dajm 28, further comprfsing means for applying an impulsive 
load to the perforated tLA>ulars that are radially expanded into intimate contact with the 
second subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 second subterranean zone. , 

33. A system for extracting materials from a producing subten^nean zone In a 
welibore, at least a portion of the welibore induding a casing, comprising; 

means for positioning one or more solid tubuters wiRiin the welibore; 
25 means for positioning one or more petrforated tubulars within the welibore each 

induding one or more radtel openings, the perflated tubulars traversing the produdng 
subterranean zone; 

means for radteliy expanding at least one of the solid tubulars and the 
perforated tubidar^ within the welibore; 
30 means for radially expanding at least one of the perforated tubuters into intimate 

Gontad with the produdng subterranean zone; 

means for fluididy coupling the solid tubulars with the cdsing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy boiating the produdng sutMerranean zone from at teast 6ne 
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other subterranean zone within the wellbore; and 

means for fluidicly. ooupHiig at least one of the perforated tubulars with the 
produdng subterranean zone. 

5 34. The system of daim 33, wherein the means for ladially expanding at least one 
of the perforated tubulars into intimate contact with the producing subterranean zone 
comprises means for compressing the producing subtenanean zone. 

35. The system of daim 33, further comprising means for vibrating the produdng 
10 sut>terranean zone to increase the rate of recovery of hydrocarbons from the produdng 

subterranean zone. 

36. The system of daim 33, further cbmprfeing means for vil)ratlng the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 

1 5 radially expanded into intinrate contact witti the produdng subtenranean zone. 

37. The system of daim 33. further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into Intimate contact with the 
produdng subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 produdng subtenBnean zone. 

36. >^ apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subtenanean formation and indudes a perforated wellbore casing, comprisbig: 
25 one or more solid tubular members, each solid bibuiar member induding one or 

more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
30 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process perfomied within the wellbore; and 
wherein at least one of the perforated tubular members are radially expanded 
Into intimate contact with the perforated wellbore casing. 
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39. The apparatus of daim 38, wherein the perforated tubular members that are 
radially expanded into intiniate contact with the perforated casing compress the 
subterranean formatibn. 

5 40. A method of isolating a first subtenranean zone from a second subterranean 

zone in a wellbore mat Includes a perforated casing that traverses the second 

subterranean zone, comprisirig: 

positioning one or nrare solid tubulars within the wellbore, the solid tubulars 

traversing the first subtenanean zone; 
10 positioning one or nnore perforated tubulars ^in the wellbore each including 

one or more radial passages, the perforated tubulars traversing the second 

subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 
15 radially expanding at least one of the perforated tubulars into intimate contact 

with the perforated casing; 

fluidicly coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean ^ne to the second 
subterranean zone within the wellbore extemal to the solid tubulars and perforated 
20 tubulars. 

41. The method of daim 40. wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress ttie second 
subterranean zone. 

25 

42. The method of daim 40, further oomprfsing vibrating the second subtenanean 
rone to increase the rate of rsoovery of hydrocartions from the second subtenanean 
zone. 

30 43. The method of daim 40, further comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into Intimate oontad wAh the perforated casing. 

44. The method of daim 40, further corhprising applying an impulsive load to the 
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perflated tubulars that are radially expanded inid intimate contact witli the perforated 
casing to increase the rate of recovery of hydroGart>ons from the second subterranean 
zone. 

5 45. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

positioning one or rnore solid tubulars wiOiin the welibore; 
positioning one or more perforated tubulars within the wellbore each including 
10 one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars into Intimate contact 
15 wKh the perforated casing; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy Isolating the produdng subterranean zone from at least one other 
subterranean zbne within the wellbore; and . 
20 fluididy coupling at least one of the perforated tubulars with the produdng 

subtenranean zone. 

46. The method of dalm 45, wherein the perforated tubulars that arjB radially 
expanded into intimate contact with the perforated casing compress the produdng 

25 subterranean zone. 

47. " The method of * dairn 45, further comprising vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocartx>ns from the produdng 
subterranean zone. 

30 

48/ The method of daim 45. further comprising vibrating the pnMiudng 
subtenanean zone to dean the radial passages of the perforated tubulars that are 
radially expmded into intimate contad with the perforated casing. 
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49. The method of daim 45, further comprising applying an impulsive load to the 
peiforated tubulars that are radially expanded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the producing 
subterrariean zone. 

5 

50. A system for teolating a first subterranean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 
subtenanean zone» comprisir^: 

means for positioning one or more solid tubulars within the wellbore, the solid 
1 0 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zme; 

means for radially expanding at least one of the solid tubulars and perforated 
1 5 tubulars v^thin the wellbore; 

means for radiaify expancHng at least one of the perforated tubulars into Intimate 
contact with the perforated casing; 

means for fiuidicly coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the second subten^nean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

51. The system of daim 50, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 

25 means for compressing the second subterranean zone. 

52. The system of daim 50, further comprising means for vibrating the second 
subtenanean zone to Increase the rale of recovery of hydrocarbons from the second 
subterranean zone. 

30 

53. The system of daim 50, further oomprisihg means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 



94 



54. The system of daim 50« furflier comprising means for applying an impulsive 
load to the perforated tutnilars that are radially expanded info intimate contact with the 
perforated casing to Increase the rate of recovery of hydrx>cart)ons from the second 
subterranean zone. 

55. A system for extracting materials Jrom a producing subtenBnean zone in a 
wellbora, at least a portion of the wellbore including a caslnig and a perforated casing 
that traverses the producing subtenBnean zone, comprising; 

means for positioning one or rrK>re solid tubulars within the vveilbore; 
10 means for positioning one or more perforated tubulars within the wellbore each 

including one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding ait least one of the solid tubulars and the 
perforated tubulars within the wellt>ore; 
15 means for radially expanding atleast one of the perforated tubulars into intimate 

contact with the perforated casing; 

means for fluididy coupling ttie solid tubulars with the casing; 

means for fluididy coupling the perforated tutHJlars with the solid tubulars; 

means for fluididy isolating the produdng subtenanean zone firom at least one 
20 othersubtenraneanzonewithin the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenanean zone. 

56. The systenfi of daim 55, wherein the means for radially expanding at least one 
25 (rf the perforated tubulars into intimate ccmtad with the perforated casing comprises 

means for compressing the produdng subtenranean zone. 

57. The system of daim 55, further comprising means for vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocartions from the produdng 

30 subterranean zone. 

58. The system of daim 55, forthw comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubutar$ that are 
radially expanded into intimato contact with the perforated casing. 
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59. , The system of daim 55, ftjrther comprising means for applying an impulsive 
toad to the perforated tulnjiars that are radially expanded into intimate contact with the 
perforated casing to Increase the rate of recovery of hydrocart)ons from the producing 

5 subterranean zone. 

60. An apparatus, comprising: 

a zonal teolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
10 more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 rnembers;and 

a shoe coupled to the zonal isolation assembly; 

wfierein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 
wherein the perforated tubular liners are formed by a radial expansion process 
20 performed within the wellbore. 

61. A method cS isolating a fust subten^nean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within, the wellbore, the solid tubulars 
25 traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages withtn the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the weHtxm; 

ftuidldy coupling ha perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defonming the> perforateid tubular liners within 
the interior of one or more of the perforated tubulars. 

5 

62. A method of extracting materials from a producing subterranean zone In a 
weitbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each Including one or nfK>re radial 
10 passages within the wellbore. the perforated tubulars traversing 0w producing 
subtenanean zone; 

radially expanding at least one of the solkt tubulars and the perforated tubulars 
within the wellbore; 

fluMldy coui^ing the tolid tubulars with the casing; 
15 ftuididy coupling the perforated tubulars with the solid tubulars: 

fluldict/ isolating the producing subterranean zone from at least one other 
subterranean zone within the weilbora; 

fluidlcly coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

20 positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 

radially expanding and plastically defomning the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

25 63. A system for isolating a first subterranean zone from a second subterranean 
zone m a welibore. comprising: 

means for positioning one or more solid tubulars within the wellbore* the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
30 more radial passages within the wellbore, the perforated tubulars traversing thb second 
subterranean zone; 

means for radially expandir^ at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluMidy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
• the second subterranean zone within the vvetlbore external to the primary solid tubuiars 
and perforated tubuiars; 

nrteans for positioning one or more perforated tubular liners within the interior of 
5 one ormore of the perforated tubuiars; and 

nneans fbr radially expanding and plastically defonming the perforated tubular 
rmrs within the interior of one or more of the perforated tubuiars. 

64. A systenri for extracting materials from a producing subtenranean zone in a 
10 wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubuiars within the wellbore; 
means for positioning one or more perforated tubuiars each including one or 
more radial passages within the wellbore^ the perforated tubuiars traversing the 
producing subterranean zone; 
15 means for radially expanding at least one of the solid tubuiars and the 

perforated tubuiars within the wellbore; 

means for fluididy coupling the solid tubuiars with the casing; 
means for fluididy coupling the perforated tubuiars with the solid tubuiars; 
means for fluididy Isolating the produdng subterranean zone from at least one 
20 other subterranean zone within the wellbore; 

means for fluididy coupltng at least one of the perforated tubuiars with the 
produdng siAterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of tt>e perforated tubuiars; and 
25 means for radially expanding and plastically deforming the perforated tubular 

Bners within the interior of one or more of the perforated tubuiars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular members, each solid tubular member induding one or 

mbre external seals; 

two or more perforated tubular memt)ers each induding radteil passages 
coupled to the solid tul>ular members; and 

one or nrK>re one-way valves for controllably fluididy coupling the perforated 
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tubular members; and * 

a shoe coupled to the zonal isoiation assen^ly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fonmed by a radial expansion plfopess perfomwd within the wellbore. 

5 

66. A method of isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, coniprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
travereing the first subtenanean zone; 
10 positioning two or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tutxjlars 
within the wellbore; 

15 fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore including a casing, comprising; 

positioning one or more soiki tubulars within the wellbore; 
25 positioning two or more perforated tubulars eatfi including one or more radial 

passages within the wellbore, the perforated tubulars travereing the producing 
subterranean zones; 

radially expanding at teast one of the solid tubulars and the perforated tubulars 
within the wellbore; 
30 flUdidy coupHng the solid tubulars wXh the casing; 

fluididy coupling the polorated tubulars with the solid tubulare; 

fluididy Isolating the pfx>dudng subtenanean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulare with the producing 



subterranean zone; 

preventing fluids from ps^ng from one of the producing zones thai has not 
been depleted to one of the producing zones that has been depleted. 

5 68. A system for isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

means for positioning one or more solid tubulars within the welibbre, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
10 mors radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means forfluidicty coupling the perforated tubulars and the solid tubulars; 
15 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a wellbore* at teast a portion of the wellbore including a casing, comprising; 
25 rneans for positioning one or nrum solid tubuters within the 

means for posltioriing one or more perforated tidnilars each Including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars within the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 

means for fluidicty coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 
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means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for posittoning one or more perforated tutelar liners within ttie interior of 
one or more of the perforated tubulars; and 
5 means for preventing fluids from passing from one of ttie producing zones that 

has rKit been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extracting geothennal energy from a subtenranean formation 
containing a source of geothenral energy* comprising: 

10 a zonal isoiatipn assembly positioned within the subterranean formation, 

comprising: 

one or more soTid tubular members* each solid tubular member including one or 
more external seals; 

one or more perforated tubular m^nbers each including radial passages. 
IS coupled to the solid tubular members; and 

one or more perforated tubular liners each Including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
memt)ers; arKi 

a slice coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular memb^ and the perforated tul>ular 

members are fonrad by a radial expansion process performed within the wellbore. 

71. A method isolating a first subterranean zone from a second subterranean 
zone including a source of geothermal energy In a wellbore, comprising: 

25 positioning one or more solid tubulars within ttie wellborOt ttie solid tubulars 

traversing ttie first subten^nean zone; 

positioning one or more perforated tubtdars each including one or more radial 
passages within ttie wellbore. the perforated tubulars traversing the second 
subtenranean zone; 

30 radially expanding at least one of ttie solid tubulars and perforated tubulars 

within the welltxm; 

fluMidy coupling the perforated tubulars and ttie primary solid tubulars; 
preventing tiie passage of fluids from the first subtenranean zone to ttie second 
subteranean zone wittiln ttie wellbore external to ttie primary solid tubulars and 
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perforated tubulars; and 

positioning one or more perforated tutxjlar liners witNn the Interior of one or 
more of the perforated tubiiiars; and 

radially expanding and ptastically deforming the perforated tubular liners within 
5 the interior of orie or rnore of the perforated faibulars. 

72. A method of extracting geothenrrial energy from a subtenanean geothennal 
zone in a wellbore, at least a portion of the weiibore including a casing, comprising; 

positioning one or more solid tubulars within the weibore; 
10 positioning one or more perforated tubulars each including one or more radial 

passages wlttiin the welibpre, the perforated tubulars traversing the subterranean 
geothermai zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weiibore; 
15 flukiiciy coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the subtenanean geothermsd zone from at least one other 
subterranean zone within the weiibore; and 

fluididy coupling at least one of the perforated tubulars with the subterranean 
20 geothermai zone. 

73. A system for isolating a first subterranean zone from a second geotliermal 
subterranean zone in a wellbpre, comprising: 

means for positioning one or rnore solid tubulars within the vyeiibore, the solid 
25 tubulars traversing the first subterranean zone; 

means for portioning one or more perforated tubulars each induding one or 
more radial passages within the wetlbore, the perforated tubulars traversing the second 
geottiermai subterranean zone; 

means for radially expanding at least one of ttie solid tubulars and perforated 
30 tubulars wittiin the welit>ore; 

mean^ for fluididy ooupUhg the perforated tubulars and the solid tubulars; and ' 

means for fmventing the passage of fluids from the first subtenanean zone to 
the second geothermai subtenranean zone wittiin Oie wdibore extemai to the prbfnary 
solid tubulars and perforated tubulars. 
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74. A system for extracting geothermal energy from a subterranean geothennal 
zone in a weHtxm, at least a portion of the ^ralibore Induding a casing, comprising; 

5 means for positioning one or more soild tubuiars within the wellbore; 

means for positioning me or nxMre perforated tubuiars each Induding one or 
nKMre radial passages within the weiibore^ the perfbrated tubuiars traversing the 
subtenenean geolhennal zone; 

means for radially expanding at least one of the solid tubuiars and the 
10 perforated tubuiars within the wellbore; 

means for fluididy coupling the solid tubuiars with the casing; 
means for fluididy coupling the perforated tubuiars with the sdid tubuiars; 
means for fliddidy isdatlng the subterranean geothermal zone from at least one 
other subtennanean zone within the weHbore; and . 
15 means for fluididy coupling at* least one of the perforated tubuiars with the 

subterranean geothemral zone. 

75. An apparatus, comprising: 

a zonal isdation assembly comprising: 
20 one or more solid tut)ular members, each solid tubular member induding one or 

more extenral seals; 

one or more perforated tut>ular rpembers each induding or^e or more radial 
passages coupled to the solid tubular manors; and 

a shoe coupled to the zonal isolation assembly; 
25 wherein at least one of the sdid tubular members and the perforated tubular 

members are formed by a radial expansion process perfbmrted within the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members within the 
wellbore. 

30 

76. A method of isolating a first subtenanean zone fipom a second subterranean 
zone in a welibore, comprising: 

positioning one or more solid tubuiars within the wellbore, the solid tubuiars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars within tine wellt)ore each including 
one or more radial passages, the perforated tubulars traversing the second 
subtenanean^e; 

radially expanding at least one of the primary solid tubulars and perforated 
5 tubulars within the weHbore; 

nuidicly coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone vvithin the weilbore external to the solid tubulars and perforated 
tubulars; and 

10 cleaning materiais from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perforated tubularswlthin the weilbore. 

77. A method of extracting materials from a producing subterranean zone In a 
weilbore. at least a portion of the weilbore including a casing, comprising; 

positioning one or more solid tubulars within the weilbore; 
positionihg one or more perforated tubulars within the weilbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
v^in the weHt)or6; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fiuidldy isolating the producing subtenxinean zone from at least one other 
subterranean zone within the weilbore; 

fluididy coupling at least one of the perforated hJbulars with the producing 
subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
mors of the perforated tubulars; and 

cleaning materials itom the radial passages of at least one of the perforated 
tubulars by further radial expand of the perforated tubulars within the weilbore. 

78. A system for Isdafing a first subterranean, zone from a second subterranean 
zone in a weilbore, comprising: 
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means for positioning om or more solid tubulars within the wellbore, the solid 
tutNjiars traversing the first subten'anean zone; 

means for posltkming one or more perforated tubulars within the wellbore each ' 
indudlng one or mofB radial passages, the perforated tubulars traversing the second 
5 subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidtely ooupling^the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
10 * the second subtenanean zone within the vi^libore external to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
pierforaled tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

15 

79. A system for extracting materials from a producing subtenanean zone In a 
wellbore, at teast a portion of the wellbore including a casing, comprteing; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
20 including one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulare with the casing; 
25 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the prpdudng subtenBnean zone from at least one 
other subterranean zone within the wellbore; ' 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; and 
30 ernans for cleaning materials from the radtei passages Gf at teast one ^ ^ 
tubulars by further radtetf expansion of the pirated tubulars wittiin the wellbore. 
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